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HOPES AND HURDLES IN THE CANCER PROBLEM 


By E. V. COWDRY 


DEPARTMENT OF ANATOMY, WASHINGTON UNIVERSITY 


\HENCE comes this optimism that the 
problem of cancer can be solved? There 
is hope where a generation ago there was 
apathy bordering on despair. My friend 
Seelig reminds me of the notice ‘‘ All ye 
who enter here leave hope behind”’’ dis- 
played by a wag over the door of Paul 
Ehrlich’s laboratory when the master 
had the temerity to attack the cancer 
problem. And I can well remember be- 
ing discouraged by my betters from 
work on cancer when I was a student. 
Now young men and women who come 
to the universities flushed with enthusi- 
asm and ideals are not so regularly 
turned aside from work on cancer with 
the admonition ‘‘Don’t waste your 
time.’’ Instead they are encouraged to 
vet the training and experience without 
which they cannot expect to make 
progress. 

Today’s optimism is not altogether be- 
cause of the feeling that soon we may be 
able to put away the smoked glasses and 
the begging bowl and get along with the 
job, without having to spend half our 
time trying to raise the money to pay 
for experiments. This attractive possi- 
bility of getting research adequately 
financed stems from the fact that the 
publie is becoming interested. A Gallup 
Poll released on July 21, 1945, shows 
that 81 percent of Americans favor a 
Congressional appropriation of $200,- 
000,000 for the study and treatment of 
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cancer and that 75 percent are willing 
to pay more taxes to provide the money. 
This poll was taken soon after the na- 
tional campaign of the American Cancer 
Society. Let us hope that action will fol- 
low before the inevitable swing toward 
economy in expenditure of Federal funds 
sets in. The encouraging thing is that 
people are thinking in terms larger than 
before, though still microscopic com- 
pared with the human need to get rid of 
cancer, with its annual death rate of 
about 163,000 a year. 

Some of the optimism may be attrib- 
uted to the rather uncritical accounts of 
‘‘wonder drugs’’ dished up for the pub- 
lic. These lead people to believe that 
medical science can leap over hurdles, 
which is true. But in cancer there are 
many hurdles, high and unique in char- 
acter, as will be explained later. It 
would be unsafe to bank too much on the 
argument that because diphtheria, for 
instance, can be prevented, cancer can 
also be prevented by some simple means. 
The medical profession is still ‘‘from 
Missouri.’’ 

Probably the best way to trace this 
optimism to its real source is to talk with 
people who are actually investigating the 
problem in hospitals, research institutes, 
and universities; they are the ones who 
should know cancer best. A few are 
dejected, but many are somewhat excited 
by the results they are getting. They 
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feel that they are on the right track— 
sometimes after several false starts—and 
will talk enthusiastically of their experi- 
ments for hours. They cool off only 
(and promptly) when you switch the 
conversation from their work to yours. 
Without this consuming faith in what 
they are doing and refusal to spread 
their time and interest too thin, they 
would become useless. Also, they must 
use judgment in the interpretation of 
their results. Their habit of self-criti- 
cism is good. The difficulty is properly 
to limit this essential trait, for not in- 
frequently they are also extra-critical of 
others, and, since diverse experiments 
have a place in the attack, their judg- 
ment is often based on inadequate knowl- 
edge of exactly what the other fellows 
actually are trying to do. Consequently, 
the visitor is apt to become confused by 
the mixture of justifiable and loose criti- 
cism, and this confusion is likely to in- 
‘ancer research labora- 
The truth is that there 


crease the more 


tories he visits. 
are many right tracks, and that cancer 
ean be attacked from more angles than 
any other major medical problem. 
Why are there so many trails in the 
eancer problem that can be explored to 


advantage? One reason is that cancer 
ean be studied not only in man but in 
a wide range of animals. All kinds of 
domestic animals—dogs, sheep, eats, 
goats, horses, and so on—suffer from 
eancer more or less frequently. Inves- 
tigations of cancer in fish, frogs, chick- 
ens, and mice have been particularly 
illuminating. Animals of so many sorts 
are known to suffer from cancer that 
diligent search has been made for some 
species the individuals of which never 
have eancer. It was thought, rightly, 
that if some such cancer-free species 
eould be found, comparison of it with 
another species abundantly afflicted with 
eancer might reveal the nature of the 
factors that determine resistance and 
susceptibility to this disease. Accord- 
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ingly, zoological gardens have been ran 
sacked for some cancer-free species, and 
animals collected in expeditions in for. 
eign lands have been examined for can- 
cer-free sorts, but without suceess. In 
no instance have negative results been 
obtained in a sufficient number of ani- 
mals belonging to a single species to 
justify the conclusion that the species 
is free from cancer. So much for the 
vertebrates. 

In invertebrates, also, cancer does oe- 
eur, but its range of distribution is stil] 
more obscure. Even in plants a disease 
‘ather remotely resembling cancer has 
been discovered and therefore botany is 
well represented on the Committee of 
the National Research Council, financed 
by the American Cancer Society. Can- 
cer is, then, the antithesis of mental 
disease. The psychiatrist can operate 
only at the human level where thoughts 
can be conveyed by speech. The cancer 
investigator can operate at numerous 
levels, perhaps at all the principal levels 
in the animal scale. 

Other pioneer workers tried to find a 
parallel contrast in man, that is, between 
a cancer-free race or tribe and a ecancer- 
rich one, again to get at the resistance 
and susceptibility factors. The first re- 
ports that cancer is absent in the Eski- 
mos and others were invariably fol- 
lowed by the discovery of cancer when 
more individuals were examined. It is 
also clear that cancer in man is not a 
modern disease, but has been with us 
from prehistoric times. 

A second reason why cancer supplies 
such abundant openings for research is 
found in the fact that, unlike most other 
diseases, it is not limited to a particular 
age group. It can develop from before 
birth to extreme old age. Though the 
peak of greatest number of deaths from 
cancer in men is from 60-69, and in 
women from 50-59, there were in 1942 
more deaths from cancer in children 
under five years of age than from infan- 
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tile paralysis, or from acute nephritis, or 
from all diseases of the ear and mastoid 
lumped together. And in the same year 
deaths from cancer in the age groups 5-9 
and 10-14 exceeded those from dysentery, 
whooping cough, diphtheria, or measles, 
which goes to show that, while cancer is 
not common in infants and children, it 
iS deadly. 

Third, cancer can develop in more 
parts of the body than most other dis- 
eases, SO that the tissues and the ages 
at which it can be studied are varied. It 
is, of course, a disease of cells. For some 
unknown reason the cells are so modified 
that they become malignant, in the sense 
that they multiply without the usual 
bodily restraints, invade the territory be- 
longing to other cells, and continue to 
monopolize everything until the patient 
dies, often extremely emaciated. A com- 
mittee appointed by Surgeon General 
Parran has made the pronouncement 
that ‘‘malignaney is a universal cell 
potentiality, in that any cell has in- 
herent in its make-up the potentialities 
for unlimited and uncontrolled growth.”’ 
This may be too sweeping a generaliza- 
tion, but the fact of interest here is that 
the eaneer investigator can profitably 
study the origin of cancer in eells of 
many sorts, each one of which poses a 
problem in itself which demands a con- 
centration of techniques, physical and 
biochemical, physiological and pharma- 
cological, pathologie and genetie. Multi- 
plying the number of kinds of cells by 
the number of experts who should study 
each, one obtains a large figure. 

A further consequence of the fact that 
cancer can present itself for study in 
any part of the body is difficulty in the 
establishment of departments of cancer 
in our medical schools. If created, such 
departments could not be self-contained 
units like those of gynecology, ophthal- 
mology, urology, and the other special- 
ties. They could only be superdepart- 
ments, that is, cancer hospitals, or else 
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weak organizations treating and study- 
ing patients on suffrage in other depart- 
ments throughout the school: cancer of 
the breast in the department of surgery, 
cancer of the uterus in the department 
of gynecology, cancer of the prostate in 
the department of urology, and so on. 

A fourth feature of cancer which sets 
it apart from other diseases is the far 
greater number of agents that can pro- 
duce it. The simplicity of syphilis 
(caused by a single type of spiral organ- 
ism) or of tuberculosis (caused by a sin- 
gle kind of bacterium) is wholly lacking 
in cancer. The cancer-producing agents 
are called carcinogens, under 
certain conditions they can generate can- 
cer. They are of two kinds: external 
and internal. 

Sunlight is the most universal of ex- 
ternal carcinogens, but its power to pro- 
duce cancer is relatively feeble. Long 
exposure through many years is ordi- 
narily required. Cancer of the lip, 
caused by shorter, but more intense, 
exposure to sunlight, is one of the prices 
paid by some of our Pacific veterans. 
Dust, especially in particular kinds of 
mines, X-rays, radium and radioactive 
substances, many coal-tar products, par- 
ticularly tars and certain aniline dyes, 
and numerous other chemical substances 
can produce cancer if conditions are 
favorable. And cancer tends in a small 
minority of cases to follow burns and 
mechanical injuries, such as blows on the 
bones, breasts, and testicles. 

The eareinogens that strike from 
within are more difficult to identify. 
The male, and more definitely the fe- 


because 


male, sex hormones are under suspicion 


as possibly belonging in this category; 
but, again, one has to stress the word 
‘‘notential’’ for they usually do not 
“ause cancer. Without the use of these 
and other steroid compounds, evolution, 
as we know it, could not have taken 
place. 

Still another property of cancer con- 
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tributes to our perplexity. Sometimes it 
is easy to fix the date of last exposure 
to a carcinogen and to measure the time 
elapsing before cancer appears. A 
worker, after a varying length of service 
in a dye factory, may change his occu- 
pation and never again be subjected to 
the same cancer hazard. Statistics show 
that he may develop cancer of the uni- 
nary bladder one to seventeen years 
later. After the last repeated exposure 
to X-rays, the physician or X-ray tech- 
nician may get cancer of the skin in one 
to eleven years. After an acute burn, 
cancer may develop at the spot in from 
one month to two years. Evidently 
there are long paths and short cuts to 
eancer. The concatenations of cireum- 
stances are almost impossible to unravel. 

But perhaps the feature of cancer 
most difficult of analysis is susceptibility. 
The degree of susceptibility to an infec- 
tious disease such as infantile paralysis 
usually depends on the concentration of 


specific material antagonistic to the virus 


in the blood stream. In cancer many 
types of cells are susceptible and appear 
to have individually different degrees of 
susceptibility. We say ‘‘appear’’ ad- 
visedly, because one encounters at every 
turn in the cancer problem wheels within 
wheels, and we cannot tell how much the 
frequency ard speed of cancer develop- 
ment depend on the cells that undergo 
the transformation and on the activities 
of other cells and body fluids. The body 
is a glorious mixture, never the same at 
different intervals of time, but always 
changing. The fact that among cells of 
one and the same type cancer develop- 
ment is subject to variation immensely 
complicates the problem, but it does hold 
out a tantalizing element of hope. 
Consider first the matter of inheri- 
tance. Some families show a cancer-fre- 
quency distinctly greater than that ob- 
served in the rest of the population. 
Failing evidence in these families of un- 
usually great exposure to carcinogens, 
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the assumption is that some of their cells 
are more susceptible to cancer than are 
cells of the same sorts in families jn 
which there is but little cancer. This 
is a kind of organ susceptibility. Thus. 
as many as ten of a family of sixteen 
children have had retinal cancer, and 
eancer of the breast and of some other 
organs have a tendency to run in fami- 
lies. In identical twins cancers usually 
appear simultaneously and symmetri- 
cally, and are similar in kind of growth. 
Thus, where the hereditary endowment 
is the same (identical twins), the cellu- 
lar susceptibility to cancer development 
is generally the same, and where it is 
different, as in different families, the 
cellular susceptibility is also different. 

Even within a single individual dur- 
ing his lifetime, the susceptibility of 
some cells to agents causing cancer is 
subject to change, as in Xeroderma pig- 
mentosum, a childhood disease in which 
the skin becomes dry (Xeros) and pig- 
mented, and the susceptibility of its epi- 
dermal cells to the carcinogenic influence 
of sunlight increases progressively. If a 
person has a cancer the chances are 
greater that he will acquire another can- 
cer somewhere else in his body than are 
those that a normal person will develop 
a cancer. In other words, the presence 
of one cancer seems to facilitate the 
development of other primary cancers in 
the same individual. Why we cannot 
tell, but perhaps the first cancer in- 
creases the susceptibility of other cells 
to carcinogens. The qualification ‘ 
haps’’ must be retained until evidence 
is forthcoming of equal exposure to 
carcinogens in cases of single and mul- 
tiple cancer and of equal susceptibility 
to begin with. 

In lesions styled ‘‘precancerous’”’ a 
somewhat better case can be presented 
for increase in susceptibility. White- 
looking surface lesions in the mouth and 
on the tongue, existent for years, may 
flare up as cancers. Harmless-looking 


‘ per- 
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moles of long standing may suddenly 
change, blacken, and give rise to viru- 
lent cancers. In deeper parts of the 
body other precancerous lesions may 
persist for years without symptoms and 
suddenly become malignant. But not 
all of the white plaques, moles, or other 
so-called precancerous lesions do this, 
only a minority of each kind. Again 
we do not know why. The point is 
that the frequency of the malignant 
transformation is greater in their cells 
than in other cells of the same types. 
This suggests, but does not prove, an 
increased susceptibility among some of 
the cells of precancerous lesions. 

Since instances of acquired hypersen- 
sitiveness (or allergy) are found to be 
caused by a host of different substances, 
it seems not unlikely that some of thu 
motley erew of carcinogens, and also 
some agents which are not cancer-pro- 
ducing, can alter cells in the direction of 
increased susceptibility. In the long 
years up to the age when most cancers 
are noticed they have abundant oppor- 
tunities to work. It is conceivable that 
we are concerned also with a decrease in 
susceptibility to carcinogens. In mice 
of certain strains the susceptibility of 
epidermal cells to carcinogen is less in 
old than in young animals. 

It is unnecessary to sketch further 
the broad scope and intricacy of the can- 
cer problem—the many kinds and ages 
of animals involved, the many cell types, 
the host of different cancer-provoking 
agents, the great variation in time re- 
quired to produce cancer, and the cel- 
lular suseeptibility subject to change. 
No wonder that cancer research is so 
diversified and that some investigators 
are of the opinion that before we can 
get really started more must be learned 
about normal cellular physiology and 
growth. Indeed, almost any line of in- 
vestigation dealing even remotely with 
cells is helpful, for cancer is unquestion- 
ably a cellular problem. But it is desir- 
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able to arrange the established facts in 
such a way that they are a little less 
overwhelming and so that research can 
be aimed more accurately at a solution. 


A MEASURE of orientation is given by 
comparing the events leading to muscu- 
lar contraction with those which result 
in cancer production. Muscular con- 
traction and cancer production are of 
course very different phenomena. We 
are concerned only with the series of 
steps leading up to them, not at all with 
the nature of the steps. 

First, a few words about 
contraction. This can_ result 
stimuli of many kinds: light, sound, 
heat, cold, taste, smell, touch, pressure, 
and so on. The stimuli activate recep- 
tor cells particularly susceptible to them. 
These receptor cells generate nervous 
impulses which are transmitted in their 
long processes, or in nerve cells strung 
out in series, by many sensory pathways 
into the central nervous system, where 
they are correlated and adjusted. From 
the central nervous system the impulses 
are carried by motor nerve fibers to a 
muscle. These motor fibers have been 
aptly called the final common path by 
the great physiologist Sherrington. 
They are the final nervous elements in the 
sequence, that is, those which reach 
directly to the muscle. They constitute 
a common path into which the impulses, 
initiated by many sorts of receptors, 
traveling to the central nervous system 
by diverse sensory nerves, converge and 
funnel into the muscle. For example, 
a muscle in the hand on the steering 
wheel of a motor car can contract in 
response to something seen, or heard, 
or felt in the motion of the wheel, or in 
consequence of some past sensation or 
Yet the 


muscular 
from 


experience stored in memory. 
impulses, whatever their souree, reach 
the muscle through the same motor nerve 
fibers acting as their final common path. 

In the comparison it is convenient to 
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path; 


(1) Activating agents. 

In muscular contraction the stimuli 
are of wide variety. When carefully 
considered it is found that they are so 
different that it is not possible to name 
a property which all of them possess in 
common, other than the capacity to pro- 
duce a change. If they act with suffi- 
cient strength they initiate a sequence 
of events, in the actual performance of 
which they do not participate. 

In cancer production the carcinogens 
are also of many sorts, in which it is 
similarly not possible to discover a com- 
mon property. If they act in sufficient 
strength, or repeatedly over a _ long 
enough time, they start chemical changes, 
in the continuation of which they appar- 
ently do not participate. 


(2) Sequence of events. 

Those leading to muscular contraction 
may be long or short, depending upon 
the number and the character of the cells 
in series. Between each cell resistance is 
greater than in its substance. There is 
a kind of build-up of force to overcome 
this resistance, and time is lost. 

The events culminating in cancer pro- 
duction are, by comparison, as_ yet 
largely hypothetical. But it seems logi- 
eal to assume the existence of such steps 
in series differing inter se both in num- 
ber and character, and also to imagine 
a kind of build-up to overcome inertia 
between them. 

Obviously, to unravel the sequences 
leading into the final common path of 
cancer production is much more difficult 
than to identify those reaching into the 
final common path of muscular contrae- 
tion. The structural elements in the 
neural sequences are definitely arranged 
in space and stay put, so that they can 
be seen microscopically and their activi- 
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consider activating agents, sequence of 
events, modifiability, and final common 


ties measured quantitatively. The events 
in carcinogenesis are centered in the 
same area of tissue (with unknown 
spread elsewhere), and later events oblit- 
erate those going before. Moreover, 4s 
already related, cancer can develop in 
many different sites, the differentia] 
characteristics of which may be not 
without influence on the course of events. 
These differential characteristics are as 
numerous as are the kinds of tissues 
One immediately thinks of high vaseu- 
larity, low vascularity, and avascularity, 
presence or absence of lymphatic drain- 
age, and degree of cellularity. More- 
over, the steps up to cancer production 
take in the tissue fluids, whereas those 
reaching into the neural final common 
path are for the most part insulated 
from them by impermeable myelin 
sheaths and dense cellular and fibrous 
investments. 

Because of the partial insulation of 
neural components, events once started 
are perhaps more likely effectively to 
reach into the final common path and 
brine about muscular contraction than 
the events in carcinogenesis are to cause 
eancer. In other words, there are fewer 
opportunities for them to fade out than 
in cancer production, the operating time 
for which is also so much longer, and in 
which so many carcinogens so seldom 
initiate sequences reaching the goal. 


(3) Modifiability. 

A short eut is possible by elimination 
of some of the events that ordinarily 
lead to museular contraction, as when 
contraction results from direct electrical 
stimulation of musele. Earle has been 
able to bring about the malignant chang 
simply by the addition of carcinogen to 
susceptible cells. 

The series of events resulting in mus- 
cular contraction ean be reinforced b) 
the operation of additional activating 
agents, or stimuli, and by voluntary 
effort. So, also, the steps eventuating 




























in cancer production can be made more 
effective and the time shortened by ad- 
ditional eareinogens stepping into the 
sequence initiated by the primarily act- 
ing ones. 

In states of hyperexcitability of the 
receptors of nervous elements, and per- 
haps of muscle, ordinarily inadequate 
stimuli ean produce contraction. In con- 
ditions of decreased excitability and of 
block somewhere in the sequence, even 
strong stimuli ean fail to result in eon- 
traction. 3y conscious inhibition the 
hand ean be held against a hot iron, the 
impulse to remove it being overruled. 

Susceptible cells live in a world of 
potential carcinogens. These ordinarily 
fail to produce cancer except when the 
foree exercised is sufficient. Some in- 
stances of hypersusceptibility on the 
part of such susceptible cells are known. 
Cancer production can be speeded up, 
as when estradiol benzoate is adminis- 
tered to susceptible animals in addition 
to the eareinogen. And it ean be slowed 
down. Decrease in susceptibility and 
complete block of cancer production re- 
main more of a mystery than like phe- 
nomena in muscular contraction. 


(4) Final common path. 

Muscular contraction at the ends of 
motor nerves is the same in muscles of a 
given sort, irrespective of the kind of 
initial stimulus. Among vertebrates the 
nerve fibers in the final common paths 
deliver the same kick to muscle by liber- 
ating somehow a definite substance, 
acetyl choline. The quality of the con- 
traction depends on the type of muscle, 
whether smooth, skeletal, or cardiac, and 
perhaps on individual differences within 
types. 

Cancer production in cells of a given 
type is similar, irrespective of the kind 
of careinogen acting on them. Thus, a 
squamous cell eancer can result from 
carcinogens as different as solar radia- 
tion, radium, and many chemical sub- 
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stances. Moreover, individual cancers 
of a definite type show striking degrees 
of resemblance, even though present in 
animals of different species—indeed, of 
different classes—of vertebrates. The 
assumption is not farfetched that the 
final kick delivered to susceptible cells 
is one and the same in all cases of cancer 
production. The quality of the resulting 
cancer is primarily conditioned by the 
type of cell thus influenced. Since, as 
previously noted, a vast array of differ- 
ent types of cells possess malignant po- 
tentiality, the different sorts of cancer 





are legion. 

This view of events not only illustrates 
the difficulties ahead but also indicates 
where the problem of cancer can be at- 
tacked with some hope of success. 

Preventive measures of avoidance can- 
not be expected ever to banish cancer, 
as is being done in many districts in 
the case of malaria, for example. It will 
be helpful to keep up the search for 
hitherto unrecognized carcinogens and 
to try to limit exposure to those already 
known to the point where they are harm- 
less as cancer-producers. ‘To avoid them 
all, or to reduce them to impotence as 
eancer-producers, and still to go on liv- 
ing would be about as feasible as to 
close the doors of our bodies to sensory 
stimuli from without and from within 
and to continue alive. Yet, when there 
is reason to suspect the existence of un- 
usually great susceptibility to cancer, 
efforts at avoidance of the activating 
agents must be redoubled. And it is not 
beyond the realm of possibility that 
means will eventually be discovered to 
decrease this susceptibility. 

To block the sequences of events initi- 
ated by these activating agents before 
they funnel into the final common path 
The difficulty 
is that in man we so often do not know 
that anything untoward is taking place 
until the cancer appears. The so-called 
precancerous lesions may or may not be 


is of course a possibility. 
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representative of events leading to can- 
cer. We need to learn more about them. 
The warning signal of pain, so helpful in 
promoting survival in other conditions, 
is usually withheld until some time after 
the malignant change takes place. 

If we could discover what happens at 
the end of our hypothetical final com- 
mon path we might be able to prevent 
the cancerous transformation. The way 
to get at it seems to be to unearth the 
fundamental difference—or differences— 
that exists between normal and cancer- 
ous cells of the same type on which the 
difference in behavior depends. Armed 
with knowledge of the nature of the dif- 
ference, we would be better able to ascer- 
tain how the change is brought about, 
or, coming back to our comparison, what 
is the kick delivered to susceptible cells 
at the end of the final common path. If 
it is some kind of chemical substance, or 
perhaps even a virus, it is conceivable 
that it might be possible in some way 
to inactivate it, or to alter the cell mem- 
branes so as to protect the cells against 
it. But people are dying of cancer every 
day. Therefore, while striving for data 
on this fundamental difference, in order 
to make the proper start, unremitting 
efforts should continue, even blindly, 
trying to save the cells from the un- 
known influence. Curare, which pre- 
vents muscular contraction by acting 
where the fibers of the neural final com- 
mon path impinge on muscle, was a 
chance discovery by South American In- 
dians. 

Coming now to the cells which have in 
some way become cancerous, obviously 
it is important to devise some test of 
blood or urine which will reveal the pres- 
ence of cancer wherever located in the 
body. If cancer cells give off some sub- 
stance not produced in their absence, this 
might be demonstrated by some test. 
But the test would have to be extraordi- 
narily delicate, because beginning can- 
eers consist of only a few cells, incapable 


of releasing much of anything. There 
is also the possibility that something de. 
tectable is released by noncancerous cells. 
in consequence of the presence of ¢an- 
cerous ones, which likewise is foreign to 
a body free from cancer. Again the tes} 
would have to be very sensitive. If, on 
the other hand, such specific substances 
are not formed and we have to do only 
with the production of more or less of 
substances present also in the absence of 
cancer, the chances are obviously not so 
favorable. Cancers of sufficient size to 
produce a noticeable increase or de- 
crease might be as readily detected by 
present methods. 

Lastly, and of supreme importance, 
are efforts to deal with cancer cells which 
have been identified. The malignant 
property appears to be permanently en- 
graved on them. If it is in the nature 
of a mutation, the likelihood is remote 
of making these cancer cells revert to 
the status of their forebears, who were 
useful members of the cellullar com- 
munity. Yet this must be attempted. 
Merely to deprive the cells of their 
malignancy and viciousness with the 
idea of withdrawing their teeth, so to 
speak, may turn out to be more feasible, 
and must be attempted. However, the 
main line of attack in cancer evidently 
is to discover the specific vulnerability 
of cancer cells so that they can be killed 
off without at the same time destroying 
normal cells. 

There can be no question but that the 
approach to the central objective is to 
find out how the manner of life of can- 
eer cells differs from that of normal 
cells. The National Cancer Institute 
and the American Cancer Society, the 
two organizations from which we natu- 
rally expect most, are digging into this 
problem of celluiar physiology. Yet 
the need for relief from the cancer 
plague is so urgent that, while diligently 
providing this groundwork, a frontal at- 
tack on the cancer cells, armed only with 
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present knowledge, should not be post- 
poned. This direct offensive should be 
on cancer cells of a single type in 
animals on which experimentation is 
practically unlimited, and it should be 
supplemented by cautious follow-up ex- 
periments on the same sort of cancer 
cells in humans. 

Organization should be on a large scale 
so as to bring to bear on the malignant 
cells all the influences which affect cel- 
lular activity and do not kill the ani- 
mals. But this should not be done 
altogether blindly. The selection of 
influences to be tested should be based 
on the carefully considered advice of 
expert physiologists, endocrinologists, 
pharmacologists, biochemists, physicists, 
radiologists, microbiologists introducing 
new ‘‘wonder drugs,’’ and physicians. 
Particularly should many products hith- 
erto on the secret list in connection with 
the war be tried. The experiments 
should not be limited to possible means 
of altering the conditions of cell life by 
the injection of substances, by altera- 
tions in diet, by subjection to physical 
agents, but should inelude surgical in- 
tervention by removal of organs or parts 
of organs which might be expected pro- 
foundly to modify these conditions. The 
spirit of inquiry should be that of trying 
everything, not omitting even the un- 
likely influences, such as animated Ket- 
tering in the search for a substance that 
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would take the knock out of gasoline, 
and Edison in the invention of a fila- 
ment that gave electric light to the 
world. The driving force of must, which 
has achieved the seemingly impossible in 
war invention and industry, should pre- 
vail. Whatever organization meets this 
challenge should be ready to work day 
and night in several shifts to stem the 
appalling death rate from cancer. 

This goal is attainable. In practice, 
remarkable and significant variations are 
observed in the behavior of cancers. 
Some primary cancers produce whole 
flocks of secondary growths in other 
parts of the body, others do not. A 
large primary tumor may produce small 
secondary growths, whereas a small pri- 
mary tumor may give rise to huge secon- 
dary tumors. Some grow at an amazing 
speed and others slowly. A single cancer 


may enlarge rapidly, then enter into a 


period of slow extension, almost of 
latency. Another may grow slowly, and 
then speed up. In extremely rare cases 
an active cancer may completely disap- 
pear, as in the well-authenticated case of 
Sister Gertrude. Wholly unknown 
forces are sometimes at work in the body 
which accelerate, retard, and even abort 
eancers. Perhaps it was a realization 
of the operation of such influences which 
led Ehrlich to attack the cancer problem 
despite the warning ‘‘ All ye who enter 
here leave hope behind.”’ 
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OPPOSITION of science and religion 
seems sensible to some and absurd to 
others; which view one holds depends 
in part upon what one means by religion. 
If religion is defined as consisting of 
traditional dogmas and the ecclesiastical 
systems interested in maintaining them, 
then the view that science and religion 
are opposed may well be justified. But 
if religion be conceived as faith in the 
worth-whileness of living and active pur- 
suit of what seems worth while, then 
science and religion are not opposed and 
science is a very important part of re- 
ligion. 

Narrow religionists and narrow scien- 
tists alike agree that each is opposed to 
the other, but broad religionists and 
broad scientists recognize that science 
and religion involve each other. It is 
said that science deals with facts and 
religion with values. This is true, but 
it is not the whole truth. For there are 
facts about values and vice versa. 

As for facets about values, it is a fact 
that values exist; that they are what 
they are; and that they are experience- 
able. Values, as observable data, are 
open to scientific investigation, and it is 
a sad commentary on science that such 
investigation has been so long neglected 
by so many of those who have faith in 
science. 

As for values about facts, if facts were 
of no value, scientists would not be in- 
terested in them, and if they were not 
useful, no one would ever become a scien- 
tist. Even those ‘‘pure’’ scientists who 
seek ‘‘facts for their own sake’’ seek 
values, because for their own sake means 
that the values are self-contained. Thus 
science is pursuit of values as well as of 
facts. 


If religion is the comprehensive name 
for pursuit of values, then science, in- 
sofar as it is pursuit of values, is a part 
of religion. This conelusion is so un- 
satisfactory to those scientists who are 
in the habit of thinking of religion in 
terms of traditional dogmas that some 
explanation of the ‘‘true’’ nature of 
religion seems desirable, that is, of that 
view of the nature of religion which one 
would reach if he investigated the matter 
scientifically. In other words, the inves- 
tigator should be open-minded, tolerant, 
willing to be guided by experience and 
reason, and without prejudgment as to 
what the conclusion will be. Some scien- 
tists who maintain such an attitude to- 
ward problems within their field fail to 
do so in other fields, and the difficulty 
they have in maintaining a scientific 
attitude in the field of religion, or with 
respect to values, is so great that they 
have come to insist that science cannot 
deal with values and, by implication, 
with facts about values. But other scien- 
tists have faith in the applicability of 
scientific attitudes to facts about values 
and have sought to make a scientific ap- 
proach to religion. 

The scientific investigator will make 
extended and careful observation of 
data, classify data into types based on 
similarities and differences, formulate 
hypotheses about the nature of the data, 
and verify hypotheses by applying them 
to additional data. In seeking to under- 
stand religion the scientist observes ex- 
tensively whatever is called religion by 
different people at different times; he 
examines hypotheses which others have 
held as well as those suggested by his own 
surveys; and he tests all these hypotheses 
to discover their relative merits in inter- 
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preting the data. Hypotheses which fail 
to fit all of the facts remain unaccept- 
able, except that, in the absence of any 
completely satisfactory theory, that 
hypothesis which is most adequate is 
held tentatively as the most satisfactory. 
In formulating a scientific definition of 
religion, scientists would seek all those 
characteristics that together are both 
necessary and sufficient for the existence 
of what people eall religion. 

One such tentative hypothesis is pre- 
sented here. This hypothesis, briefly 
stated, is that religion involves five es- 
sential characteristics: values, beliefs, 
desires, faith, and action. A word about 
each is needed. 

Religion involves values (and dis- 
values) in two senses: felt values and 
valued objects. Felt values, or feelings 
and emotions, are of many sorts: love 
and hate, hope and despair, awe and 
contempt, security and danger, peace 
and turmoil, pride and mortification, 
satisfaction and frustration. ‘‘Objecti- 
fied values’’ are of many sorts. Since 
feelings of value and disvalue are natu- 
rally ‘‘projected into objects,’’ we seem 
to see what we feel as apart from us. 
We not only have feelings of love, but 
we seem to love others because they are 
lovable; we not only have feelings of 
hate, but we seem to hate others because 
they are hateful. We objectify our feel- 
ings of good and evil as due to gods and 
devils. 

Religion involves beliefs, or theories 
believed, of many sorts. These may be 
summarized as theories about the nature 
of the universe, about the nature of man, 
and about the nature of values. The 
sum total of one’s beliefs constitutes his 
philosophy of life. 

Beliefs about the nature of the uni- 
verse normally inelude theories of the 
origin of the universe, its structure or 
composition, the kinds of changes, proc- 
esses, and developments taking place in 
it, and its end, or future prospects. 


Since men are profoundly interested in 
values, they are concerned especially 
about the fate of values and about 
whether or not the universe is friendly 
to values. Theories about the nature of 
the universe are sometimes called ‘‘cos 
mologies,’’ and often include ‘‘theolo- 
gies.’’ Especially today, they rest upon 
the results of the various sciences. Part 
of the reason for the alleged antagonism 
between science and religion is that 
many religionists insist upon the truth 
of centuries-old and now-obsolete science. 
Religion depends on science; or, science 
is a part of religion. Cultural lag in 
our ecclesiastical systems has caused con- 
flicts. These conflicts are not essentially 
between science and religion, but be- 
tween religion based on modern science 
and religion based on ancient science. 

Beliefs about the nature of man nor- 
mally include theories identical with 
those about the nature of the universe. 
What is man? Is he an eternal or a 
temporary being? If both men and the 
world change, can men hope for conser- 
vation of their values in the future? 
Is human nature such that values can 
be finally and completely achieved, or 
such that perfection can be hoped for 
but never achieved? Is human nature 
inherently good, or evil? Or both? Or 
neither ? 

Beliefs about the nature of values 
normally include theories of the origin 
of good and evil, the kinds of values and 
disvalues, the achievability, conservabil- 
ity, creatability of values and disvalues, 
and the fate or future prospects of 
values and disvalues. Where did good 
and evil come from? What caused 
them? Did they always exist? Did they 
have personal or impersonal causes? 
Can they still be created anew? Of 
what do good and evil consist? Are 
they different kinds of things, or differ- 
ent aspects of the same kinds of things? 
Are there great and small values, tem- 
porary and eternal values? Since values 
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are related to desires, perhaps there are 
as many different kinds of values as 
there are of desires. These have varied 
from person to person, culture to cul- 
ture, and time to time. All, however, 
have included desires for security (of 
life, food, children, health, home, etce.), 
desires for esteem, desires for love and 
friendship, and desires for more interest- 
ing activity. Beginning students of re- 
ligions seem lost in a maze of unrelated 
value-beliefs. But persistent students 
discover common patterns of value- 
beliefs running through all religions. 
Can the ‘‘good life’’ be achieved by 
all men? What must one do to get what 
is good and to avoid what is evil? What 
kinds of conduct or behavior are best to 
achieve goodness? What kinds of ideas 
or attitudes should one have? What 


kinds of instruments should one use? 
What kinds of beings should one seek 
to serve or seek to destroy? 
given to us or made by us? 


Are values 
Are values 
to be waited for or sought after? 

Can values, once achieved, be pre- 
served? Is the good life transient or 
eternal? Does a good deed now deserve 
an eternal reward, or is each good deed 
its own reward? Is evil temporary or 
permanent? Will all values cease some 
day, or will they endure forever? Will 
our values always be the same, or will 
they change and evolve into different 
values? What guarantees are there 
about the future of values? 

Religion involves desire to achieve 
values and to avoid disvalues. Not just 
indifferent belief, but actual desire to 
achieve values is essential to religion. 
One must want what is good. It is 
natural to want what is good, and thus, 
to this extent at least, it is natural to be 
religious. Desire to avoid evil, not just 
helpless acceptance of ills, is also essen- 
tial to religion. One must want to de- 
stroy or diminish evil, and insofar as it 
is natural to want to do this, men are 
naturally religious. Since religion seeks 
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abatement of what is bad, the religious 
naturally desire to abide by justified 
taboos. 

Religion involves faith in the truth- 
fulness or usefulness of one’s beliefs and 
in the realizability of one’s desires, 
Having beliefs is not enough; in order 
to be religious, one must trust his theo- 
ries in actual practice. ‘‘Faith,’’ some- 
one has said, ‘‘is knowledge upon which 
one is willing to risk himself in action.”’ 
Having desires is not enough; in order 
to be religious, one must have faith that 
his desires for the good life can be ful- 
filled. He must have faith that ‘‘the 
universe is friendly to values,’’ at least 
in some measure. 

Religion involves action. ‘‘ Faith with- 
out works is dead.’’ Religion involves 
acting upon one’s faith in one’s beliefs 
and desires. Religion is a quest, or a 
questing, for the good life. Religion is 
devotion to values, not so much devout- 
ness of attitude as devoting serious effort 
to active pursuit of values. Religion is 
more than an experience of values, more 
than a philosophy (or science) of life, 
more than a set of sincere desires, and 
more than a faith that everything will 
turn out all right in the end. It involves 
active practice of one’s faith in one’s 
philesophy of values. 

So much for a tentative definition of 
the nature of religion. Critics will con- 
tend that it is too general. The reply 
will be—and this is one of the important 
points of this article—that most defini- 
tions of religion are too narrow. Theol- 
ogy is a possible, but not an essential, 
ingredient in religion ; there are atheistic 
religions. Those who insist upon theo- 
logical ingredients do so partly because 
there is a preponderance among them of 
those who prefer to base their beliefs 
upon ancient rather than on modern sci- 
ence. As more investigators without 
vested interests, financial or educational, 
in traditional systems study the nature 
of religion, the less often do theological 
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items appear among what are considered 
the essentials of religion. 

If this theory of religion is adequate, 
it will apply to everything that is com- 
monly called religion and to some things 
that are not. Supernaturalism, natural- 
ism, occultism, communism, animism 
and atheism may all be varieties of re- 
ligion. Fetishes, family Bibles, music, 
marriage, polities, prayer, orgiastic 
danees, statistical analyses, scientific in- 
quiries and heretical inquisitions; vir- 
vinity mores, fertility practices, artificial 
insemination, capital punishment, church 
attendance, bombing raids, building of 
libraries and burning of books—all are 
possible parts of religions. But they 
are not all—or, rather, not at all— 
essential to religion. Each scientist can 
review the foregoing summary of essen- 
tials to see whether or not he himself 
participates in all of the essentials listed. 
If he does, and if this theory of religion 
is adequate, then he may properly be 
called religious, regardless of whether 


he appreciates or depreciates local re- 
ligious traditions. 


[Fr SCIENCE is a part of religion, then 
which religion seems best suited to the 
interests of modern scientists? Many 
religious traditions have become modified 
and have adapted themselves to newer 
scientific discoveries, and many will no 
doubt continue to do so. But none is 
better suited to scientists than a move- 
ment ealled ‘‘Religious Humanism’? or, 
simply, ‘‘Humanism.’’ Humanism is 
not the only religion for scientists, for 
all religions involve some science, and 
scientists are as much entitled as others 
to pursue their preferences in matters 
of values. But Humanism is a religion 
erected upon the results of modern sci- 
ence, and thus tends to be the religion 
best suited to the interests of scientists. 
Humanists do not necessarily shun all 
traditional ideals, but neither do they 
find traditional beliefs at all essential 
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to their ways of thinking. What, then, 
is Humanism ? 

Humanism is science plus values. Or, 
if you prefer, values plus science. Hu- 
manism is a religion of those who tend— 
and intend—to accept the conclusions 
of scientific investigation as their ‘‘be- 
liefs’’ and who have ‘‘faith’’ that their 
‘*desires’’ for a better life will be justi- 
fied by their ‘‘acting’’ upon their faith 
in such beliefs. Whoever does this is 
already a Humanist, whether he knows 
it or not. Such an answer 
simple that many will want to inquire 
about further details. Since the ques- 
tion of the existence and nature of God 
has loomed so large in many recent re- 
ligious views, Many scientists will want 
to ask: What about God? The Human- 
ist will reply: What does the scientist 
say about God? Ancient scientists as- 
sumed his existence as a major premise. 
But centuries of critical analysis have 
led scientists to less and less certainty 
about his existence and nature. Modern 
scientists not only do not place assump- 
tions about the existence and nature of 
God among their major premises, many 
of them do not consciously involve him, 
or it, among their assumptions at all. 
Humanism is affected by this increasing 
uncertainty; in fact, Humanism is a 
product of it. Humanism is a religion 
in which belief in the existence of God 
is not essential. 

Does this mean that Humanism is 
atheistic? No. If scientists could prove 
that there is no God, then, no doubt, 
atheism would become an essential of 
Humanism. So long as this seems un- 
likely, Humanism is a religion in which 
belief in the nonexistence of God is not 
necessary. Some Humanists are theists 
and some are atheists, but, insofar as 
they are Humanists, they hold some be- 
liefs in common that are more impor- 
tant to them than either their theistic or 
atheistic beliefs. 

Humanism is characterized by an em- 


seems so 
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phasis upon the ideal of the brotherhood 
of man and by a neglect of the ideal of 
the fatherhood of God. Some Human- 
ists are, and some are not, interested in 
the doctrine of the fatherhood of God, 
but all are agreed that the ideal of the 
brotherhood of man is more important 
than the ideal of the fatherhood of God, 
and they are committed to faith in the 
practical necessity and desirability of 
the ideal of human brotherhood. 

While some Humanists may feel that 
the ideal of man’s brotherhood is fos- 
tered and somewhat sustained by the 
ideal of fatherly origin, most will agree 
that the brotherly ideal does not neces- 
sarily presuppose the fatherly ideal. 
Those Humanists who hold 
beliefs with regard to theism naturally 
entertain some doubts about the wisdom 
of their opponents, but these doubts re- 
main subordinate to their agreement 
about the superior importance of the 
ideal of brotherhood. Atheists who con- 


sider denial of the existence of God as 
more important than affirmation of the 
value of the ideal of brotherhood are 
very questionable Humanists, to say the 


least. Atheism is not only not essential 
to Humanism, but the more an atheist 
emphasizes his atheism, as compared to 
his faith in and practice of fraternalism, 
the less of « Humanist he is. Likewise, 
the more a theist insists upon his theism, 
the less of a Humanist he is. Thus, 
being a Humanist is a matter of degree. 

The basis of the ideal of brotherhood, 
for Humanists, comes not from the Bible 
but from biology. Humanists accept the 
conclusions of biological scientists about 
the origin and development of man. The 
biological doctrine of struggle for ex- 
istence and survival of the fit is but- 
tressed by contributions from all the 
natural and social scientists, especially 
by those from social psychologists, politi- 
eal scientists, and historians. The story 
of human struggle for survival is not a 
pleasant one, and man’s chances for sur- 
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vival seem to be better in a cooperative 
than in a competitive society. History’s 
lesson, ‘‘United we stand, divided we 
fall,’’ is hard to learn. Humanists have 
learned it. The belief that men are 
brothers, to be tolerated, if not loved. 
has become a practical necessity. The 
belief has a biological basis, but it is 
born and reborn as a consequence of the 
bitter experiences of unbrotherly con- 
duct. Humanists are not particularly 
sentimental about brotherhood, thouch 
they are not unwilling to use sentiments 
about brotherhood in the interest of 
human survival and improvement. 

Absence of traditional emphasis upon 
God as responsible for man results in 
emphasis upon man as responsible for 
self-control. The fate of humanity rests 
primarily in human hands, if in any 
hands at all. Faith in the possibility of 
some survival and improvement of 
human values is accompanied by faith 
in the willingness of human beings to 
accept full responsibility for actively 
promoting such survival and improve- 
ment. Acceptance of complete deter- 
minism does not prevent faith in the 
effectiveness of such freedom as is in- 
volved in self-determinism. Humanists 
hope that mankind will become increas- 
ingly self-determined through becoming 
increasingly self-determining. The pur- 
suit of values, which constitutes religion, 
is facilitated by faith that willingness to 
assume responsibility for self-improve- 
ment will inerease self-improvement. 
Humanists are interested in instilling 
in individuals desires for self-improve- 
ment and faith that science provides the 
best ways toward such self-improvement. 
Thus Humanism is a scientific religion— 
a religion for scientists. 

Some religions are evangelistic. How 
about Humanism? MHumanists differ. 
Among those who are not evangelistic, 
an attitude prevails that increasing Hu- 
manization, or ‘‘secularization,’’ is tak 
ing place, and will continue to take 
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place, spontaneously, without any spe- 
cial, organized effort on the part of 
Humanists. Traditional religious sys- 
tems are declining, judging by member- 
ship and financial statistics, and it is 
better to let them die a slow death than 
to oppose them openly, thus providing 
them with the kind of revitalization that 
thrives on opposition, Humanism pro- 
eresses better, these Humanists hold, if 
industrial, governmental, educational, 
and social advancements are promoted 
without any suggestion that they are re- 
ligious in nature. It is best served by 
‘Jetting nature take its course.’’ 

Other Humanists are definitely evan- 
velistic. One group. which organized 
what is now the American Humanist As- 
sociation, issued in 1933 ‘‘A Humanist 
Manifesto,’’ setting forth fifteen points 
of doctrine and ealling for concerted 
action. This Association publishes the 
Humanist, edited by Edwin H. Wilson, 
at 1201 Union St., Schenectady, N. Y., 
and sponsors annually a ‘‘Conference 


on the Seientifie Spirit and the Demo- 


eratie Faith’? in New York City. An- 
other group, the Humanist Society of 
Friends, publishes the Humanist Friend, 
edited by Lowell H. Coate, at 2405 West 
23rd St., Los Angeles, Cal., and includes 
more than forty ministers in its official 
list. A Humanist Monographs series is 
published by Hugh Robert Orr, director 
of the Humanist Society of San Fran- 
300ks and pamphlets are pub- 
lished also by the Canadian Humanist 
Group, with Blodwen Davies, Thornhill, 
Ontario, as secretary. All these groups 
advocate vigorous promotion of Human- 
ism as an organized religion. 

3etween those who prefer to let nature 
take its course and those who seek to 
organize Humanism as an evangelical 
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religion are many who are evangelical 
about promoting Humanistic values but 
quite indifferent to Humanism as an 
organized religion. Each scientist who, 
through research or teaching, wants, in 
addition to drawing his pay, to promote 
human welfare may be a Humanist of 
this kind. Each scientist who believes 
that his specialty contributes to human 
progress rather than service to God is a 
Humanist. And to the extent that he 
seeks to help others to have faith that 
the beliefs involved in his specialty will 
help them, he is evangelistic with respect 
to human values. Organizations of sci- 
entists for purposes of improving science, 
and thereby improving humanity, are 
Humanistic organizations. The Ameri- 
can Association for the Advancement of 
Science is an excellent Humanistic or- 
ganization, if one is to judge by its 
name, by editorials appearing in its 
Bulletin, by many of the articles appear- 
ing in THE ScreNtTIFIC MONTHLY, and by 
published descriptions of its ‘‘saints,’’ 
or honored dead, medalists, and prize 
winners. Recent Bulletin editorials urg- 
ing scientists to accept more responsibil- 
ity for guiding postwar reconstruction 
illustrate evangelism for improving 
human values. 

Despite the disdain that many claim 
toward values as proper subjects for 
science, the ultimate aim of science is 
pursuit of values. If religion is the gen- 
eral name for pursuit of values, then 
scientists who pursue values are re- 
ligious. If Humanism is the religion 
most completely based on science—con- 
temporary science, that is—then Human- 
ism is the most scientifie religion and the 
best religion for scientists. And, if so, 
most scientists today, whether aware of 
it or not, are Humanists. 
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LINES FOR A VERY YOUNG SCHOLAR 


By CLARENCE R. WYLIE, JR. 
DEPARTMENT OF MATHEMATICS, THE OHIO STATE UNIVERSITY 


There is but one who may intrude unbid 
When in my study I at last am rid 

Of the world’s clamor and the day’s affairs. 
Sometimes I hear him as he mounts the stairs 
Or tiptoes to my door on stealthy feet. 

But sometimes, when his triumph is complete, 
He moves so softly that he gains my side 
Without my knowing it, and stands with pride, 
Still as a nesting bird, until my eyes, 
Wandering a moment from my book, surprise 
His own on me. And then without a smile 
We face each other for a little while, 
Revealing in our comic gravity 

A mutual amazement, I to see 

My boisterous son, all roughness put away, 
And he to find the comrade of his play 

So strangely occupied with quiet things, 

Till with a burst of laughter up he springs 

To his unchallenged throne upon my knee. 


Dear little boy, how easy it would be 

To lay the burden of my dreams on you, 

And try to make you be, and think, and do 
The things I cherish as life’s highest aim. 

But love has saved me from the patent shame 
Of such conceit; I shall be guardian, friend, 
All that a father should, but I shall send 

A free man, not a slave, against the years 
When you go forth. And where the road appears 
Fairest to you, there with my blessing, go. 

I shall be well content to have tt so, 

Knowing that you have gathered from this hour, 
Often repeated, an imponderable dower, 

More precious than any tangible resource, 

A love of books, faith in the quiet force 

Of clear, unbiased thinking, and the zest 

Of kinship with all men who manifest 

A love of truth, and make her cause their task. 
These are a warrant for the thing I ask: 

To see that you escape the deep distress 

Of lasting failure or too cheap success. 








A NEGRO SCIENTIST OF SLAVERY DAYS' 


By GEORGE P. MEADE 


COLONIAL SUGARS COMPANY, GRAMERCY, LA 


in little-known Norbert 
eux, Negro engineer, inventor, and 
utist of ante-bellum days is scattered 
ugh textbooks on evaporation, sugar 
rnals, and sugar reference books. 

is just 100 vears since the first prac- 
tical multiple-effect vacuum evaporator, 
known then as the Rillieux apparatus, 
was put into use in a sugar factory near 
New Orleans, and the centenary seems 
an appropriate time to bring together 
the facts concerning the inventor. Evap- 
oration in multiple effect is now univer- 
sally used throughout the sugar industry 
as well as in the manufacture of con- 
densed milk, soap, gelatine, and glue, in 
the recovery of waste liquors in distil- 


story of 


leries and paper factories, and in many 
" mn ° * 
other The underlying prin- 
ciple on which these evaporators operate 
has not altered materially since Rillieux 
first designed his system, and a clear and 
thanks are due Dr. Charles A. 
wwne, of the U. S. Department of Agricul 
, for source material, illustrations, and sug 
tions in the preparation of this article. Mr. 
fred L. Webre, of the U. S. Pipe and Foun 
Company, Burlington, N. J., 


processes. 


l Special 


also supplied 
inble source material. 


simple description which applies to all 
such evaporators in use today is given in 
patents (U.S. 4,879, 


one of Rillieux’s 


1846) : 


A series of vacuum pans, or partial vacuum 


pans, have been so combined together as_ to 
make use of the vapor of the evaporation of 
the juice in the first, to heat the juice in the 
and the this to heat the 
juice in the third, which latter is in connection 
the 


each successive one being less. . 


second vapor from 


with a condenser, degree of pressure in 
.. The number 
of sirup-pans may be inereased or decreased at 
the 


in conjunction with the condenser. 


pleasure so long as the last of series is 


The drawings accompanying the patent 
show that Rilhieux’s apparatus consisted 
of a series of horizontal pans, or bodies, 
with steam coils, also horizontal, each 
body having the general form of a loco- 
(Fig. 1). 


The great scientifie contribution which 


motive boiler 


Rillieux made was in his recognition of 
the steam which be ef- 
fected by repeated use of the latent heat 
in the steam and The 
resulting from the evaporation in the 
first of the evaporator contain 
practically all the latent heat of the 


economies Call 


Vapors. Vapors 


body 
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original steam, and these vapors are 
carried over to the steam chest of the 
second body where they give up their 
latent heat to the liquid in this body, 
which boils at a lower temperature be 
cause of the reduced pressure. The 
process is then repeated from the second 
to the third body and so on until the 
vapors from the last body go to the con- 
dlenser. 

Theoretically, the multiple use of the 
latent heat may continue for any num 
ber of times, as is indicated in Ril- 
lieux’s patent, but the practical applica 
tion is limited by the need for sufficient 
temperature difference between the va 
por and the liquid to be boiled. Quad 
ruple effects are commonly used in the 
sugar industry, but higher combinations 
have been designed for special purposes. 
The multiple use of the latent heat re- 
sults in economies proportional to the 
number of times that the transfer of 
latent heat is repeated, and the fuel 
savings which Rillieux’s application of 
the principle have effected through the 
years are enormous. 


THe birth reeord on file in the City 
Hall of New Orleans reads as follows: 
‘*Norbert Rillieux, quadroon libre, nat- 
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ural son of Vincent Rillieux and (op. 
stance Vivant, Born March 17. is0¢ 
Baptized in St. Louis Cathedral by Pere 
Antoine, ’’ 

It is not known whether the child was 
specifically freed or whether his mothe 
was already free, but the latter is the 
more probable. The term quadroon was 
commonly used to mean any person who 
was more than half white, and the indi 
cations are that Norbert Rillieux was 
only one-eighth colored blood. The faet 
that the baptism took place in the eathe 
dral and that the father’s surname was 
given him and not the mother’s may 
have been usual for such alliances at 
that time. 

The father, Vincent Rillieux, was him 
A steam 
operated cotton-baling press which was 


self an engineer and inventor. 


installed in a cotton warehouse on Poy 
dras Street was one of his inventions of 
sufficient merit to be mentioned in the 
notes published at the time of his more 
distinguished son’s death. The father 
recognized the boy’s ability at an early 
date and sent Norbert to Paris to be 
educated. This was not unusual as 
many well-to-do Louisiana quadroons of 
that day were educated in France. 

Most of the details of Rillieux’s stu 
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FOR EVAPORATING SUGAR SOLUTIONS: TWO HOWARD VACUUM PANS CONNECTED IN MULTIPLE EFFE( 
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FIG. 3. 


VAPORATOR D STANDS BETWEEN VACUUM 


G, TRICKLING OVER THE COILS OF D, CONDENSES THE 
CONCENTRATED IN B TO THI 


SIRUP WHICH IS THEN FURTHER 
lent life in Paris come from the noted 
French sugar technologist and engineer 
Was associated with 


latter 
Evidently the 


Horsin-Deon, who 
the Louisianian in the 
the nineteenth century. 


voung Rilhieux showed rare aptitude for 


part of 


engineering since at the age of twenty- 
our he was an instructor in applied 
mechanies at L’Eecole Centrale in Paris 


In 1830 he published a series of papers 


i steam engine work and steam econ 
and, according to Horsin-Deon, it 

at this time that he developed the 

ry of the multiple-effect evaporator. 
ortunately, none of these publications 

w available but, according to French 
ces, they were of very high order. 
S. MeCulloh’s Scientific In 
Hydro 


Doeument 


ite IV of R. 
Relation 


1S48. 


to Sugar and 
Senate 


50th Congress, lst Session. 


ations an 


Washington, 


PAN B AND VACUUM 


CROSS SECTION OF A DEGRAND EVAPORATOR: 


PUMP A. SUGAR-CANI IUICH 


VAPORS FROM B AND IS) EVAPORATED 


POINT OF CRYSTALLIZATION, 

The interest in multiple-effect evapo 
ration was an outgrowth of Howard’s in 
vention in 1812 of the vacuum pan (Fig 
2) for boiling sugar solutions to grain. 
The advantage of vacuum evaporation 
for such a_ heat-sensitive material as 
sugar was so obvious that the ‘‘ Howard 
saccharine evaporator,’’ as it was called, 
was promptly adopted by the sugar re 
finers in England for erystallizing their 
sugar liquors. This was a ‘‘single-effect”’ 
and it is the prototype of all modern 
vacuum pans that erystallize the world’s 
sugar. Many inventors turned their at 
tention to extending Howard’s invention 
so that it 
heat of the vapors. 


would make use of the latent 
The most promising 
of these attempts was the evaporator of 
the French inventor Degrand, who con 
densed the vapors from the vacuum pan 
in a series of horizontal coils whose outer 





$20 


surfaces were cooled by a falling film of 
clarified cane This evaporator 
(Fig. 3), as manufactured by 
and Cail of installed in 
Louisiana, Cuba, and other countries to 
a limited extent, and for a time was a 
competitor of Rillieux’s apparatus. The 
evaporation of juice thus accomplished, 


juice. 
Derosne 


France, was 


however, was an imperfect utilization of 
the latent heat and it remained for Ril- 
lieux, by a stroke of genius, to enclose 
the condensing coils in a vacuum cham- 
ber and to employ the vapor from this 
first condensing chamber for evaporating 
the juice in a second chamber under 
higher vacuum. It was thus that young 
Rillieux established for the first time the 
principles that have ‘‘laid the founda- 
tion for all modern industrial evapora- 
tion.’’ He tried without success to in- 
terest French machinery manufacturers 
in his invention, and twenty 
vears elapsed before a beet sugar factory 
multiple-effect 


nearly 
in’ France installed a 
evaporator. 

The reputation of the young inventor 
must have reached Louisiana, as he was 
called to New Orleans by Edmund For- 
stall to be chief engineer of a sugar re- 
finery which Forstall was building. The 
arrangement lasted only a short while, 
as Rillieux abandoned his position to 
avoid displeasing his father, who had 
some disagreement with Forstall. 

The first attempt at a practical evapo- 
rator was in 1834 on the plantation of 
Zenon Ramon, where Rillieux and two 
colleagues triple effect 
which is frequently referred to as the 
first multiple evaporator. Following 
this doubtful venture Rillieux plunged 
“an 


constructed a 


into speculation on lands and made 
enormous fortune’’ which 
through a bank failure in the financial 
erisis of 1887. Another 
attempt to operate a triple effect was 
made in 1841, but for the 
failure are again vague. 

Finally, in 1843, Theodore Packwood, 


was lost 


unsuccessful 


the reasons 
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who owned a_ plantation below Ney 
Orleans now known as ‘‘ Myrtle Grove.’ 
interested himself in the invention an 
Rillieux to install a riph 
effect made according to Rillieux’s de 
the manufacturing fi of 
Merrick & Towne of Philadelphia 
operated with complete success in 1845 
and it is agreed by all authorities tha; 
this was the first factory-scale multipl 
effect vacuum evaporator.  Althoug! 
Rillieux’s first patent of 1843 (No. 3,237 
consists simply of two Howard vacuun 


encouraged 


signs by 


pans connected so as to work in double 
effect (Fig. 2), the Packwood installation 
is always referred to as a triple effect 
The that this 
closely to the design (Fig. 1) given in 
Rillieux’s second patent of 1846 (No 
4,879). A study of the text of thes 
patents shows that the inventor had a 
thorough grasp of both the theory and 
practice of multiple-effect 


evidence IS contormed 


evaporatio 
as understood today. 

The acclaim was immediate and wid 
spread, and the Rillieux apparatus was 
promptly recognized as revolutionizing 
the manufacture and refining of suai 
In 1846 several other factories in Louis 
ana installed the new evaporating syste! 
which made a superior sugar at great!) 
reduced costs. First and seeond prizes 
for the 
vear to Packwood and to Paekwood and 
Benjamin, both 
having ‘‘Rillieux’s patent sugar boiling 


best sugar were awarded that 


elted = as 


respect ively, 


The picturesque but wast 
in which the juic 


apparatus. ”’ 
ful ‘* Jamaica train,’ 
Was evaporated in a series of open 
tles, gave way rapidly not only in Louis 
ana but in Cuba (Fig. 4) and Mex 
The 


Louisiana 


owners 
proud of their 1 
equipment, and the financial 
carried the notation ‘‘Rillieux syste! 


progressive factory 


were 


rep Its 


after the production statistics of the fa 
equipped. Thirteen su 
houses were thus designated in DeBo 
crop reports of 1849. 


tories so 
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FIG. 4. INTERIOR OF A CUBAN SUGAR FACTORY 
0 ASUNCION, ABOUT 1855, SHOWING A RILLIEUX TRIPLE-EFFECT EVAPORATOR IN THE GALLERY 


The system as generally installed at 

t time ineluded not only the multiple- 
evaporator for concentrating the 

ane juice to a sirup but also a vapor- 
heated vacuum pan for boiling the sirup 
to grain. The vapor for the pan was 
drawn from the first body of the multiple 
aporator, and the boiling to grain was 
This 


antedated by 


therefore done in multiple effect. 
idea 
seventy-five vears a similar arrangement 


r vaeuum-pan 


apor pans in the large modern fac 
at Clewiston, Fla., which is looked 
as an innovation by present-day 
factory engineers. 
1845 to 1855 
s of triumph for Rillieux, or at least 
The 
pment was in sharp contrast to the 
Negro 
sferred the boiling juice from one 
kettle to the 
One 


he vears from were 


his ideas. new evaporating 


methods in- whieh slaves 


Hing open next by 


us of lone ladles. workman 


opy of a lithograph by E. Laplante in J. 
intero’s Los Inae Nios de la Tsla de Cuba, 


L, 1887. 


manipulating a few valves operated the 
completely enclosed Rillieux apparatus 
In addition to the savings in labor and 
steam, the lower boiling temperatures 7 
vacuo resulted in greatly reduced losses 
Possibly ho 


of sugar in the process 


such revolutionary change had taken 
place in any industry up to that time 
This was not merely a change from a 
manual operation to a mechanical one ; 
it was a complete overturn in theory, 
practice, and method from a process that 
had changed little through the centuries 
to one which was fundamentally the 
same as is used in the boiling-house of 
all sugar factories today 

Krew details of Rillieux’s soeial status 
as a free man of color have come down 
to us. According to one story, he was 
housed in the slave quarters on some 
plantations that his work required him 
to visit, but this appears to be an ex 
aggeration. Direct evidence from a man 
father 


ploved him on his plantation as an eng! 


whose knew Rilhieux and em 





gee 


neer indicates that the color problem was 
met by providing a special house with 
inventor on his 
According to this 
Rillieux was ‘‘the most sought 
after engineer in Louisiana,’’ but  be- 
cause of his colored blood he could not 


slave servants for the 
Visits as a consultant. 


souree, 


be entertained at the owner’s house or 

in the home of any white person. 
Rillieux’s own reminiscences, as tran- 

not 


through Horsin-Deon, do 


refer to injustices because of his color, 


seribed 


but there ean be no doubt that he was 


subjected to restrictions and possibly 


indignities. Free persons of color were 
more and more restrained with the ap- 
proach of the Civil War, although they 
the 
prerogatives, 


slaves. 


had 


never reached status of 
Among other they 
property rights; they could (and did) 
own slaves; and they were subject to 
taxation, even though they 
prived of the use of the New Orleans 
public school system. But by 1855 a 
free could not move 
about the streets of New Orleans without 


were de- 


person of color 
permission, nor might he stop in the city 
without first presenting the guarantee of 
some white man. Failure to leave the 
city when ordered meant vears of im- 
prisonment at hard ijabor. 

These restrictions probably contrib- 
uted toward Rillieux’s decision to return 
to France to live, although another 
argument for such a move would have 
been the rapid decline of the sugar in- 
dustry in during the war. 
The leaving is in doubt. 
Horsin-Deon says that he left America 
‘‘after the war, exhausted and asking 


Louisiana 
vear of his 


for nothing but rest,’’ but others refer 
to his living in Paris in 1861. 

His engineering work while in Louisi- 
was by no means limited to the 
sugar industry. the 
lowlands of New Orleans was one of the 
problems which he undertook, and a sue- 


ana 
The drainage of 


cessful plan was worked out. There are 


conflicting stories about this enterprise. 
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Horsin-Deon, who Rilli 
much factual detail, says that tl 
was blocked in the state legislat 
Forstall, ‘‘his sworn enemy.’’ It 
this account whethi 
project completed, or ey 
tempted. The Ne 
Louisiana (New Orleans, 1937), says t 


quotes 


clear from 
Was 


Rousseve, in 


the plan was a city sewerage s 
‘‘which local authorities refused 
‘sentiment 
people of color had become sufficient 


‘ against 


cept”’ because 
acute to prohibit the bestowing of suc 
an honor upon a member of this grou 
The race question may have had 
bearing, but this writer’s source mate 
rial seems to have been faulty as 
he eredits Rillieux with inventing 
‘‘vacuum cup’’ and says further that 
‘‘after a time he must have moved 
France, for he is mentioned as head 
the Ecole Centrale of Paris.’’ 

Strangely enough, his patent troubles 
all occurred in Europe, where no rac 
The United 
States patents are in the inventor’s ow 
name and were fully and profitably ex 
ploited by him during his last fiftee: 
A fixed price was 


discrimination was involved. 


years in Louisiana. 
charged for the apparatus and in add 
tion a percentage of the amount saved 
in fuel, which resulted in large returns 
to the inventor. <A who was 
working for the Philadelphia firm whic! 
constructed the first triple effect fo 
Louisiana copied the drawings and tool 
them to a factory in Magdeburg, Ge 


German 


many. From these pilfered designs, th 
first multiple-effeet evaporator in Franc 
(and evidently anywhere abroad) was 
installed in 1852 in a beet sugar factor) 
(Nord). This 


and several others made during subst 


at Cuimey installatio! 


quent vears operated so poorly that th 


nickname triste effet became comme 


among French sugar engineers. Author 
ties agree that the difficulty lay i 
complete misunderstanding of Rillieux’ 


designs, proving that the reason for t! 
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S Gr erected in 


ea by 


the evaporators 
Rillieux himself 
the underlying scientific 


was his 
edge of 
ples. 
fifteen 
return to 


first ten or vears of his 
ifter the 
d by lack of detail. 
ill interest in sugar machinery and 
up the study of Egyptology, work 
for at least a decade with the Cham- 


Paris are ob- 
Ile apparently 


lions, who were noted specialists on 
subject. According to an editorial 
Lowsiana Planter at the time of 
Rillieux’s death, Dunean Keener, 
leading sugar planters of 


one 
Ril- 
ieux’s day in Louisiana, ona trip to 
Paris in 1880 looked up the inventor 
and was surprised to find him assidu 


ously deciphering hieroglyphics at the 


Bibliotheque Nationale. This is further 
evidence of Rillieux’s studious mind and 
scholarly attainments. 

When Rillieux was nearing his sev- 
enty-fifth year he ‘‘returned the 
pvramids,’’ as one French commentator 


from 
put it, and again vigorously concen- 
trated on the problems of evaporation 
and sugar machinery. In 1881 he 
patented a system for heating juice wit] 
vapors in multiple effect which is now 
practice in and beet 
This innovation which 


universal cane 


sugar faetories. 
Rillieux made at such an advanced age 
was eredited with fuel con- 
sumption in French beet sugarhouses to 
one-half that before its introduction. In 
Horsin-Deon, Sr., a 


constructed in 


reducing 


collaboration with 


sugarhouse was 
vvpt on the Rillieux system, using a 
iintuple-effect evaporator for julee, a 
ouble-effeet pan for 
sugar triple- 
fect for juice and other heating. This 
tory employed the diffusion process, 

ch gives very thin juices, and there 


Vapor vacuul 


to grain, and a 


e fuel economies were of great impor 
‘e. Many sugarhouse engineers of 
iv do not realize that such an exten 

use of steam in multiple effect was 


SCIENTIST 


ago 


fully 
This combined process of juice heating, 


developed over SIXTY vVears 


vapor boiling to grain, and multiple 


effect evaporation seems to be the French 
process patent which Rillieux lost be 
‘experts were unwilling to recog 


then 


cause ° 


nize his invention.’’ Ile was 
elghty-five years old but of active tem 
perament and in full possession of his 
faeulties. The loss of his process seems 
to have been too much for the old man, 
however, and he ceased to devote him 
self to this work to which his genius had 
mueh He died in his 
eightv-ninth vear and, according to his 
Horsin-Deon, the 


a broken heart 


contributed so 
unflageine friend 
‘end more from 
than from the 
was buried in a vault in the churchyard 
Pere La the following in 


scription on his grave: 


Came 
weight of years.’’ He 


Chaise with 


[ci reposent 
Norbert Rillieux 
ingénieur civil a la Nouvelle Orleans 
18 Mars 1806 
décédé a Paris le 8 Obre 1894 


Emily Cuckow, Veuve Rillieux 


1912 


1827 


Little is known of Madame Rillieux 
except the dates on this headstone and 
that she was in comfortable circum 
stances during the final vears of her long 
life. 
Rillieux ’s 
have been variously described, prince) 
An ex 
later 


rather 


character and appearance 
pally by French commentators. 
cellent 

vears in 


photograph taken in his 


Paris shows him as a 


figure of Caucasian appear 


hiel 


and a 


Imposing 
luxuriant 
and full 
St) le. A 


with a forehead, 
hair, 
beard trimmed in 
vigorous and intense disposition, force 


ance, 
white mustache 


French 


ful to the verge of impatience, was evi 
dently his, as the editor of a technical 
paper in Paris speaks of Rillieux’s eriti 
cisms of his competitors as ‘‘ formulated 


with a vivacity quite in character with 
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A a gf 
Mrbed Nillieug 


Apparently the 
was frequently 


the irritable inventor.”’ 
term difficile 
applied to him, since the younger [Hor- 
sin-Deon denies that this is correct but 
adds that he was a combatif throughout 


caraclere 


his life, excessively frank, saying exactly 
what he thought, and never countenane- 
ing either duplicity or injustice. 

Rilhieux has 
is surprisingly contradictory. 


THe recognition which 
received 
On the negative side, there is no refer 
ence eard bearing his name in either the 
New York Public Library or the New 
Orleans Publie Library. None of the 
enevyelopedias carries anything about 
The Dictionary of American Biog- 
the of 


eamblers. baseball 


him. 


raphy, which includes names 
Western bad 


plavers, football coaches, and relatively 


men, 


obscure inventors, does not mentio 
man whose apparatus revolutioniz: 
sugar industry. 

Most writers who have devoted { 
selves to the study of Negro lif; 
Negro afford him 
space. Rousseve (The Negro in Li 
ana) gives only one paragraph to 
bert Rillieux, most of which is de 
to the the 
already mentioned, but at 
pages are devoted to Vietor Ernest 


history very 


story of sewerage Ss) 


least 1 


lieux, a poet, whose work is little kn: 
Thomas C. Fuller in the Pictorial THis 
tory of the American Negro (Mem, 
1933 ) 


bert 


‘*some authorities give Ni 
eredit for 


SaVs 


Rillieux inventin: 


evaporator pan by which the refining o! 


sugar was completely revolutioniz 
Carter Woodson in The 
History (Washineton, 1922) gives a full 
page Rillieux’s 
which is a facsimile of a page from tli 
patent of 10, 1846, 
only reference in the text is that ‘oN 
bert 


Negro m Ou 
drawing of 


December 


Rillieux, a man of color in Louisi 


ana, patented an evaporating pan }) 


which the refining of sugar was revo 
tionized.’’ Weatherford does not men 
tion Rilheux in The Negro from 
the 
on 


this is 
work 


to America, although 


frequently consulted Negri 
and achievements, 
to the New Orleans Publie Library. 

The 


sive. 


progress 


positive recognition is impres 


have accorded 
R. L. 
quadroon, in Nos Hommes et Notre Iis 
torre (Montreal, Canada, 1911). Aft 

saving that the vacuum evaporating ap 
paratus which he invented revolutioniz 


seems to 


eredit is Desdunes, himselt 


the sugar industry (a line which all tli 
other writers on Negro history seem 
states: ‘*W 


have Desdunes 


have had our heroes, writers, musicia! 


copied We 


painters, sculptors, and architects, b 
Rillieux himself was a scientific geniu 


apparatus 


but the 


most 


] 
accord’? 


The only one of his race who 
Rillieux full 


(tl 
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appears to be the earliest printed 
nee to Rillieux’s Negro extraction, 
the birth reeord, although 
racial baekground was common 
ledge while he was living in Louisi- 


from 


the time of his death in 1894 the 
siana Planter and Sugar Manufac- 
r, organ of the cane sugar industry 
more than half a century, gave gen- 
us Space to Rillieux’s life and accom 


plishments. The editor and founder 
was John Dymond, a sugar planter, who 
perated one of Rillieux’s original evapo 

ng systems in his Belair sugarhouse 
til the faetory was destroved by fire 
in 1908. This apparatus was unquestion- 
ably the last of the early Rillieux equip- 
ment to operate in this country. The 
Planter ran a column-and-a-half  edi- 
torial in the issue of November 3, 1894, 
and a two-ecolumn translation of an 
article which appeared in Le Journal des 
Fubricants de Sucre ot Paris. The 
issue Of November 24 carries the long 
from Horsin-Deon, Sr., in’ both 
French and Enelish, from which much 
of the data here given have been taken. 
None of these articles makes any refer- 
ence to Rilheux’s Negro blood. 

The editorial "at @ 
startline to see the clearness with which 


letter 


Says: almost 
Mr. Rillieux worked out his conelusions. 
There were so few people who appre- 
ited what he was doing that it became 
ecessary to accept his apparatus, we 
may say, blindly, its efficient working 

ng accepted by many planters whe 


} 


(| no comprehension of its modus 


crandi.’’ He was referred to as ‘‘one 
the most distinguished engineers that 
ever been identified with the sugar 


and as ‘‘grasping this prob- 

of miultiple-effect evaporation 
ith his superior mtelligence.’’ The 
torial says further that ‘‘he went into 
matter [of the repeated use of latent 
it} so long in advance of our modern 


lustry,’’ 


scientists such as John Tyndall, Lord 
Kelvin, and others that his suecess was 
a far more wonderful thing than can be 
this generation.’’ 


grasped by those of 


These statements are not quotations 
from friendly 


considered opinion of the 


Krench sourees but the 


editor who 
was operating Rillieux’s equipment on 
his own plantation and who knew scores 
of Louisiana sugar men who had seen 
the pioneer development of the multiple 
effect evaporator. 

Sugar technologists have generally 
Rillieux. One of the 
MelIntosh, in his 
1903), 


development, 


been generous to 
earlier writers, J. G. 
Technology of Sugar 
five 
principle, and advantages of the Rillieux 


(London, 
elves pages to the 
patents. ‘‘This is the svstem which con 
stitutes the basis of all the saving in fuel 
hitherto effected in sugar 
Rillieux may, therefore, with all justice, 


factories. 


be regarded as one of the greatest bene 
MelIn 


originating 


factors of the sugar industry.”’ 
tosh also eredits him with 
many engineering accessories now in use, 
such as the catchall to prevent the carry 
ing over of sugar from one body to an 
other by droplets in the vapors, the sight 
olass, or lunette, for watching the prog 
ress of the evaporation in the vacuum 
apparatus, and the substitution of cast 
iron vessels for the costly copper which 
was previously thought to be essential 
for sugar evaporation. 


MelIn 


because 


This extensive recoenition bv 
noteworthy 


beet 


tosh 1s especially 


some European writers on sugar 
manufacture have considered only the 
first faulty evaporators in Europe which, 
though they did not actually bear Ril 
lieux’s name, were copies of his success 
fully operating models in America. 
Among 
A. Browne, eminent sugar chemist of the 
U. S. Department of Agriculture, 
has supplied much of the souree materia! 
for this 


American authorities, Charles 
who 
article, 


says: ‘‘I have always 
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held that Ruillieux’s invention is_ the 
createst in the history of American chem 
ical engineering and I know of no other 
invention that has brought so great a 
saving to all branches of chemical engi- 
neering, ’’ 

Alfred L. Webre, a specialist in the 
field of evaporation, is convinced that 
Rillieux was the originator of the basic 
theory and practice and that he was 
fifty to seventy-five vears ahead of his 
time with many of his ideas. W. L. 
Badger, of the University of Michigan, 
another recognized authority, 
savs: ‘*There is no question that the first 
multiple-effeet evaporator to be actually 
built and commercially operated 
built by Norbert Rillieux in Louisiana 
in 1843, covered by U. S. Patent No. 
3,237.’’ (The first year of operation 

1845. ) Kdward Koppeschaar, a 


who is 


Was 


Was 


Dutch specialist who published a treatise 


on evaporation in 1914, was so impressed 
with Rillieux’s claim to distinetion in 
this field that he inaugurated a move- 
ment about 1930 which resulted in the 
crowning recognition for Rillieux. Kop 
peschaar enlisted the the 
gvreat Dutch sugar expert, H. C. Prinsen- 
Geerligs, then president of the Interna- 
tional Society of Sugar Cane Technolo- 
erecting « memorial to the 
Louisianian, and together they can- 
vassed the sugar interests of the world 
for contributions. The was 
almost unanimous and the only detrae- 


support of 


ists, foi 


response 


tors were a few German scientists inter- 
beet who argued that 
Rillieux’s claims as an originator were 
not fully The list of 
thirty-eicht the 


ested in sugar, 
established. 


contributors eovers 
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vlobe and includes organizations r: 
senting every cane and beet sugar 
ducing country or territory. 

A bronze plaque was designed and 
Amsterdam, and 
were made through Dr. Browne to | 
this placed in the Louisiana State 
seum, which is housed in the old Cabi/do 


east in arrangements 


in New Orleans. The tablet shows a bust 
of the inventor in bas-relief with ‘‘ Nor 
1806—1894’’ 


In a frame of tiles, also mack 


bert Rillieux, east in thi 


bronze. 


in Holland, is the inscription: 

To honor and commemorate 

Norbert Rillieux 

born at New Orleans, La., Mareh 
died at Paris, France, October 8, 1894 

Inventor of Multiple Evaporation and its 
Application into the Sugar Industry 
This tablet 1934 by 

Corporations representing the Sugar Industr 


L8, 1806, a) 


was dedicated in 
all over the world 


The date of his birth on his grave and 
on this tablet does not correspond t 
Rillieux’s birth record in New Orleans 
The use of the word ‘‘corporations’’ in 
the inscription is somewhat misleading 
as the contributors were scientifie and 
technological organizations and not com 
mercial corporations. 

A comparison with George Washing 
ton Carver undoubtedly 
itself. While it is not necessary to dim 
the luster of Carver’s name in order to 
enhance the standing of Rillieux, 
should be said that Carver’s color and 
picturesque background undoubted!) 
added to his fame, whereas Rillieux has 
received little recognition from the gen 
eral public, and this is in part, at least, 
due to his Negro extraction. 


will suggest 





COAL BALLS—A KEY TO THE PAST 


By HENRY N. ANDREWS 


MISSOURI BOTANICAL 


lore than 200 million years ago vast 

as of the United States, from what is 

iw Massachusetts to Kansas, were cov- 
ered with low humid swamps—a ‘‘ Great 
Dismal Swamp’’ on a magnificent scale 
There is no sound basis for the belief 
that it was necessarily a steaming trop- 
cal Junele as we are so often led to be- 
eve, but it certainly was composed of 
i lush growth of plants most of which 
would appear weird and to a 
modern field botanist. 

In the stagnant swamp waters there 
icumulated a vast quantity of plant 
debris, most of which partially decayed 
and became compressed to form the 
plant-mineral call coal. A micro- 
svopic examination of this all-important 
natural resource rarely reveals any dis- 
tinguishable plant structure other than 
spores and pollen grains, vet by indirect 
methods we have learned a great deal 
about the vegetation that respon- 
sible for it. This information has been 
eleaned very largely from coal balls, 


strange 


we 


Was 


aggregations of petrified plants found 
1 the coal seams of Midwestern mines. 

Through southern Illinois, to select a 
ivpical and produetive hunting ground, 
coal seams often he within 20 to 50 
and if 


feet of the sutface of the ground, 
they are thick enough it is profitable to 
employ the open-pit, or ‘‘stripping,’’ 

ethod mining. Gigantic electric 
shovels, scooping up as much as 25 


é 


of 
25 to 39 
ibic vards of earth and rock at a time, 
ear away the overburden, laying bare 
In exploring such an 
<posed surface we might, with a little 


he coal below. 


ick, chance upon characteristic rounded 
iobs projecting a few inches above the 


vel of the seam as a whole. Upon die- 


ne down into the coal few imehes 


GARDEN, ST. LOUIS 


we find these knobs to be brownish ball 
shaped masses of petrified plants 
These called 
balls more 
rounded 
in 


petrifactions coal 
of their 
shape and 
itself. 


a heterogeneous assemblage of petrified 


are 


because or less 


because thev are 


found the coal They contain 


plant remains—stems, seeds, leaves, and 
other plant organs, often in a nearly 


perfect state of preservation. They are 


representative fragments of the millions 


of tons of forest debris that served as 


the raw material for coal. Our know! 
edge of the origin of these fossils is by 
but the essential 
steps in their formation seem clear—at 
During Upper 
ot 
minerals seeped 
Seattered 


no means complete, 
least in a general way. 


times streams water 


with 


Carboniferous 
heavily charged 
through the 
and there fragments of plants served as 


swamps. here 
a nucleus for the deposition of the min 
erals, and the resulting petrifaction pre- 
vented their being crushed and altered 
into coal. 

The coal balls are local in occurrence 
and as sporadically distributed. One 
may wander along an exposed seam for 
half a find 
then patches often covering many square 
will turn up. Where 
any at all there are hundreds of pounds, 


mile or more and not one, 


vards there are 


or even tons. In some mines they are 
never found and in others they are the 
usual thing. 


bane to miners, for in addition to dull 


Incidentally, they are a 


ing drills they will not burn and must 
be sereened out before the coal is loaded 
In they 
smaller than 


from 
to 


for market. size vary 


specimens a thimble 


huge ones almost too heavy to lift. 
It is fitting to point out that this mode 
from 


ot fossilization iS quite different 
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that of the famous nodules of northern amazing chapter to our knowledge of 
Illinois, discussed in ‘‘ Fossil Plant Min- Coal Age forests, it may be of int 
iatures of Mazon Creek’’ by Raymond _ to outline briefly the procedure that 
KE. Janssen (THE ScIENTIFIC MONTHLY, paleobotanist follows in order to ext 
March 1945). Although both are con- from them their secrets of the 
cretionary in nature—that is, built up (Fig. 1). 

by continued deposition of mineral mat- The coal balls are cut in half wit 
ter about a central nucleus—the Mazon  diamond-impregnated saw, and wit! 
Creek concretions are found in the specimen 3 to 4 inches in diameter 1 
shales above the coal and contain as is a matter of as many minutes. Ni 
a rule but one compressed plant frag- the cut surface is smoothed with ear! 
ment. On the other hand, the coal balls = rundum abrasives of #100 and +4 
occur in the coal itself and are continu- and then dipped into dilute hydrochlo: 


ous masses of plant parts preserved in’ acid. The acid will dissolve out 


cellular detail. They offer a special mineral matter (chiefly calcium and m: 
problem for study, but yield correspond- nesium carbonate), leaving a very tl 
ingly greater botanical knowledge. layer of the unaffected plant tissi 

Since these are a unique type of standing in relief. This etching ti 
fossil, as well as one that has added an varies with the strength of acid et 


FIG. 1. COAL BALLS FROM AN ILLINOIS MINE 
\ LAKGE SHEET OF SPECIMENS SHOWING THEM EMBEDDED IN COAL. NATURAL SI 





COAL 


FIG, 2. 


CROSS SECTION SHOWING PERIPHERAL LEAF BASES 


ployed and the relative amount of min- 


eral matter present. After the etched 
surface is washed and dried a solution 
of parlodion is poured over it and al- 
lowed to harden overnight. In the 
morning the resulting film is peeled off, 
using a razor, and with it comes a thin 
section of whatever plants have been 
exposed. 

Krom the great open-pit Pyramid 
\line south of Pinekneyville, Ill, we 
ave collected tons of coal balls during 
ihe past five years. These have revealed 
wide variety of plants, although a spe- 
es of Lepidodendron is by far the most 
bundant (Figs. 2, 3). In faet 90 per- 
nt or more of the petrified vegetable 
‘bris of the coal balls consists of the 
and 
‘ruetures of this plant, suggesting that 

probably composed a nearly pure 
and in the forests of that region. The 


ms, roots, leaves, reproduct ive 


BALLS 


A SMALL TWIG OF LEPIDODENDRON 


AND CENTRAL CYLINDER. MAGNIFIED 15 TIMES. 
Lepidodendrons, although related to the 
modern diminutive Club-mosses of our 
eastern woodlands, were trees of respect 
able size, attaining a height of 60 to 70 
feet and bearing a profusion of small 
needle-like leaves. Their superficial ap 
pearance was similar to that of a fir or 
spruce. The stem anatomy reveals some 
of the distinctive features of these trees. 
In proportion to the general size, the 
stem possessed little wood, depending for 
additional tremendous 
erowth of cork tissue. 


support on a 
Since this cork 
bulk of the 
stem and was less susceptible to decay 


composed a considerable 
than most of the other tissues, we may 
conelude that it is the chief constituent 
of the coal of this region, and this con 
other 


clusion is substantiated in 


The quality of preservation in the coal 


Ways. 


balls from any mine varies a good deal, 
depending on the extent to which the 
plants decomposed prior to fossilization. 





THE SCIENTIFIC MONTHLY 


” 
Ms 4s 
~ a 7 
ac 


. Maagnified 1000 times 
FIG. 3. SPORES FROM A LEPIDODENDRON CONE 


on the degree of replacement by the min- fully preserved fungus mycelium in th: 
eral, and on the nature of the mineral cortical cells of a fern stem (Fig. 4 


itself. The chief curse of the coal ball The vegetative filaments (mycelium) of 


hunter is iron sulphide. Some speci- fungi are of common occurrence in petri 
mens are composed almost entirely of it fied plants, but in this instance the my) 


and in such cases they are of little or  celium had profusely invaded many ot 


no botanical value. Specimens contain- the host cells in a way strongly suggest 
ing small quantities of iron sulphide are’ ing the mycorrhizal relationship in liv 


workable and may contain well-pre- ing plants. A vast number of modern 


served plants, but in general they are perennial plants are now known to b 
distinetly inferior to those petrified by dependent upon such a fungal associa 
calcium and magnesium carbonate only tion for certain phases of their nutritio 
The ‘‘sulphur balls,’? as they are re- and it is of interest to find that this ass 
ferred to by the miners, are excessively ciation must be one of great antiquit) 


heavy and readily distinguished in the Plant structures as delicate as roo! 


field in this way. hairs have turned up on at least on 

The perfection of preservation of rela- occasion in the Illinois coal balls. Th 
tively delicate plant tissues is a never- roots, stems, and leaves of plants as 
ceasing marvel to the uninitiated and to signed to the Cordaitales, ancestors 0 
the professional paleobotanist alike. present-day conifers, occur frequent! 
One of the most striking cases we have enough to suggest that they were secon 
encountered is the presence of beauti- in numerical importance only to tl 











COAL BALLS 


FIG. 4. FOSSIL FUNGUS MYCELIUM 


IN CORTICAL CELLS OI 4 FERN FROM AN ILLINOIS COAL BALI MAGN II 
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FIG. 5. A SEED-FERN STEM FROM IOWA 
PHIS CROSS SECTION OF Medullosa Thompsonti SHOWS THREE STELES COMPOSING THE CENTRAI 
DUCTING SYSTEM OF THE PLANT AND A LEAFSTALK DEPARTING AT THE RIGHT, MAGNIFIED 1.7 


Lepidodendrons. They were trees that 
attained a height of 80 to 100 feet and 
bore long strap-shaped leaves, present- 
ing a close superficial similarity to the 
foliage of iris or corn. In one of our 
earlier collections from the Pyramid 
Mine a stem was found with roots in 
organic connection, and some of the 
smaller rootlets retained their epidermal 
root hairs sufficiently preserved that 
they might well be used to demonstrate 
the salient structural features to a stu- 
dent in an elementary botany course. 
Contrary to what might be expected, 
the more fragile plant tissues are often 
better preserved than the more resistant 
ones. The integument, or coat, of a 
seed, likewise belonging to the cor- 
daitean group, found recently, is typical. 
It consists of three distinct layers: an 
outer one of large thin-walled cells, prob- 
ably quite fleshy in life, and two inner 
layers, the cells of which had walls that 
were thick to the point of being stony, 
much like the ‘‘grit’’ tissue of a pear. 
The outer tissue was very well preserved 
whereas the inner two had become rather 
badly decomposed prior to fossilization. 
This is by no means an isolated case, and 
the explanation seems clear when one re- 
views the probable sequence of events 


The mineral-bearing waters were al 
penetrate the thin-walled cells m 
more rapidly than the sclerotic one 
thus insuring their petrifaction b: 
bacterial and chemical decompositio: 
in to any appreciable extent. 

As might be expected, the flora ot 
coal balls varies somewhat from place to 


place. For example, specimens gathered 


in the vicinity of Des Moines, Ia., reveal 
a different Carboniferous —landscap 
from the Illinois mines a few hundred 
miles to the southeast. In Iowa, seed 
plants seem to have been dominant, in 
eluding members of the Cordaitales 
and a considerable variety of species be 
longing to that most fascinating ot 
extinct fossil groups, the Seed-ferns 
Pteridospermeae (Fig. 5). This 
not imply, however, that the plants con 
posing the two floras were entirel) 
ferent, for in nearly all Upper Carb 
iferous deposits from Kansas and |o\ 
east to China, there occur certain ¢ 
mon genera of Lyeopods and Calamit 
and a wide variety of fernlike folia 
Some of the latter we know belonged 
true ferns, a few have proven to be Seed 
fern fronds, and the affinities of a 2 
many remain in question. 

The abundance of this fernlike fol! 




















COAL 


s found almost everywhere in the 
5s that overlie coal deposits of Penn- 


5) nian age has led to numerous 
Unfortunately 


ed monographs. 

of it is sterile, offering no recoeniz 

‘ues as to its natural relationships. 

\ suggestion began to grow in the minds 

ileobotanists during the latter part 

e eighteenth century that these ap- 

nt ferns may have borne seeds. The 

ence, however, was not forthcoming 

| about 40 vears ago, and in more re- 

t decades a number of these ‘‘ferns”’ 

ha been found to be Seed-ferns, pre 

ne a multitude of distinctive char 

rs, especially in the anatomy of their 
seeds and stems. 

ln the Towa coal balls we have found 

unber of new and unique Seed-ferns, 

vell as specimens the same as, or 

ely related to, previously described 

European species. Of particular inter 

is the genus Wedullosa, distinguished 

having more than one woody evlin 


or ‘‘stele,’? composing the central 
t of the stem. And like the Lepido 
drons their wood-producing ability 
not sufficient to support a great 
rht. In lieu of this the outer cortex 
eloped a stout laver of tissue com 


ed of anastomosing, vertically aligned 


S| ands of fibrous cells, The seeds oft 


se plants are similar in certain re 


spects to those of modern eveads, having 


vell-developed pollen chamber near 
‘apex of the seed, in which the pollen 
ins apparently germinated and pro 


‘ed their male sex cells (Fie. 6). 











THESE calcareous concretions have 
n known for nearly a century from 

coal fields of northern England. 

earliest authors who eave a clear 
ount of the petrified plants found 
thin them were Joseph D. Hooker and 
W. Binney in 1854. Later in the 
iturv the works of W. C. Williamson 
ran to reveal the extent of the prolific 
asure of ancient plant life contained 





BALLS 













RIG. 6 \ FOSSIL SEED 






in coal balls, and his work was carried 
on by the late D. HL. Seott, to whom we 


are indebted for a rich series of contri 
butions on Paleozoic botany as well as 
an encyclopedic, vet very readable, text 
on the anatomy of fossil plants. In more 
recent Vears these petrifactions have 
been found in the Duteh, Beleian, and 


Russian coal fields 
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In this country coal balls were discov- 
ered in a mine near Des Moines, Ia.. as 
lone avo as 1894. 


not then 


They apparently were 
the attention of 
consequently — re- 


brought to 
paleobotanists — and 
mained as dormant as before until vears 
later. About 25 vears ago the late JA. 
(. Noé, of the University of Chicago, 
initiated the first productive interest in 
coal balls in America through their dis- 
covery In open-pit mines through central 
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turned up in a number of adj; 
states, including Indiana, Kentucky 
but the better 


largest collections to date have bee: 


Kansas, preserved 
tained from Iowa and Illinois. We 
lag considerably behind the ereat 
tributions of the British paleobota: 
There is now, however, a great de: 
interest in 
posits which have already vielded 


active these American 


an abundance of beautifully prese; 


and southern Illinois. They have since — plants of the past. 


THE SECOND LAW OF THERMODYNAMICS 


A mountain range worn down may rise again, 
Rivers and winds reverse their wonted flow, 
Neas surge and sink, the glaciers come and go, 
The distant mighty a phe ids war and wane * 
All these are local transitory show 

To which the transient mind so fondly clings, 
But entropy and time are endless things, 
Immutable and changeless is their flow. 


The Law predicts a dismal final state 

The doom of this bright universe of ours, 
Slowly downhill it drifts to meet its fate, 
Reprieve nor hope is found inall its powers, 


Darkness and death for all things surely wait 


When change shall cease and no star marks the hours. 


THOMSON KING 





able 


LEONARDO DID IT FIRST 


By HARVEY N. DAVIS 


PRESIDENT, 


LEONARDO did it first’? is a phrase 
liar to fields. 
of them may realize, however, that 


scientists In many 
interesting and comprehensive collec- 
of Vineciana is assembled at Stevens 
ot 
ivailable for reference to scientists anda 


lustitute Technology, where it is 
scholars everywhere. 
The Lieb Memorial Collection consists 
about 2.400 items, including a 
ete set of the Leonardo manuscripts in 


coli- 


csimile. The few originals, of course, 
ive preserved in the great museums of 
the world. Many of the facsimiles, is 
sued in limited editions, have been lone 
nit of print and are almost unobtain 
In addition, an attempt has been 
nade to secure every worth-while book 

pamphlet on Leonardo in every lan 
“seholar’s collection, 


to all 
those interested in investigating the life. 


This is a 


vuage. 


Inade by a scholar,’ accessible 


mind, and work of Leonardo da Vine. 
John W. Lieb, alumnus and trustee of 
Sti that 
have a permanent 
vi Alma Mater. doubt 
hat he would have to 
He thought of the collection 
isa nucleus of the history of science and 


never knew his colleetion 


‘VETIS. 


vas to home in his 


There is no 


been eratified 


dave if SO. 


and wrote, a short time before his 


death, ‘I am very anxious that the col- 


S 


S81, 


sole 
be 


eneineers, scientists, artists. 


should find lodement 
institution 


by 


ection 
ible 
idied 
d professional men.’’ 

Lieb graduated from Stevens in 1880 


where it could 


d, after experimenting with the are 
ht 
sociated 


Cleveland for a vear, became 
with Thomas A, 
Edison sent him to Italy to install 
in that 


to 


in 
Edison in 
Edison central station 
Lieb’s 


first 


ntry, assignment 


STEVENS INSTITUTE Of! 


Italy 


TECHNOLOGY 


seems almost to have been predestined 
In addition to doing a great job of engi 
neering there himself, he was to redis 
cover a much older engineer and to make 
it possible for students all over the worla 
to become better acquainted with that 
manyv-sided genius. 

It was in 1890 that the Italian Edison 
Company, through Mr. Lieb, obtained a 
franchise from the Italian Government 
for the construction of a hydroelectric 
the Addo 


It was necessary, under the terms of the 


plant at Paderno on River 
concession, to assume in perpetuity. thy 
of the 


This canal was to serve as the intake for 


maintenance Martesana Canal 


the hydroelectric plant while serving as 


part of the extensive canal and irriga 
tion svstem covering the plains of Lon 
bardy. 


When 
drained, it 


the canal was 
to be 


at 


bed of 
found 
the 
in 


the 
Was in perfect 
end 


the 


condition, and locks either 
had built 
best modern practice in hvdraulhie ene! 
An 
the original of these locks, identical wit! 
hac built 
The ol 


Leonardo dla 


been accordance with 


neerime., examination showed that 
about 
these 
Vine, 


who probably also laid out the plans for 


those then in been 


the vear 1500 


use, 
designer 
Was 


original locks 


the canal itself. Amazed by the perfec 
tion of the system, Lieb devoted all his 
to da 


In a remarkable way, he relived 


spare time further research on 
Vine. 
the life of his famous predecessor 

The result of his labors IS the collec 
The Li ‘bh Memorial Onl 
sists of two research rooms and an exthil 
the Stevens [i 
brary building, a square, brick, ivy-clad 
1918, with a dienified 


“The Lieb Me 


tion at Stevens. 


bition room housed in 


edifice erected in 


Inscription in stone, 
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From Stevens collection of re productiot 


LEONARDO’S LOCKS ON THE MARTESANA CANAL 











LEONARDO 


The collec- 


after 


> on the west door. 


was purchased two vears 
s death and presented to the college 
32 on a day fittingly chosen because 
is the birthday of his lifelong asso- 
Thomas A. Edison—February 11. 
proof rooms for the collection were 
ided by a fund raised by the late 
iam SS. 
ens, and president of the Thomas 
the 


house a 


Barstow, lone a trustee of 


a Edison Association. Besides 
nardo collection the 
torical collection of some 9,000 Stev- 
papers and a reference library on 
work of Frederick W. Taylor (Stev- 


ens °83), originator of scientific manage- 


POOLS 


ment. 

Although three rooms constitute the 
Lieb Memorial, one is dedicated prin- 
cipally to a library containing Lieb’s 
collection of Vineiana. It is a small 
book-lined room, with filine cabinets at 
one end and a large desk in the middle. 
One-fourth of the collection pertaining 
the scientific 


is concentrated at 


to Leonardo constitutes 


material, which one 
end. The shelves are lined with books 
in Enelish, French, German, and Italian. 
The famous ‘‘facsimilae’’ are bound in 
appropriate bindines and are large and 
impressive volumes. Reproductions of 
Leonardo’s famous Vote Books are kept 
i ivory-colored oversized folios, next to 
the maroon leather-covered Code.  Af- 
antico, 

In the large glass exhibition case in 

middle room are some typical faec- 

smiles of Leonardo’s drawings in detail. 
There are a few choice reproductions of 
paintines on the walls of the library 
m, including the famous self-portrait 
he in crayon. 
in charge of the collection, as well as 
the library proper, is Enid May Haw- 
s, Who came to the college thirty-eight 
is ago as librarian, and who has had 
influential part in the growth of the 
rary and of its special treasures. 
lhe heavily in- 


entire collection is 


DID IT 


FIRST 

sured, since it can never be replaced or 
Many of the 
published the works went 


duplicated. Kuropean 
that 
out of existence after the war began 
The oldest book of the collection, in its 
original binding of ivory-colored vellum, 
Divina 
Luca, published during the life of Leo 
nardo and illustrated by him. A half 
clippings 


houses 


is the Proportion by Paciolo 


dozen scrapbooks containing 


and maeazine articles about Leonardo 
The whole collec 
Mau 


Leo 


are kept in the files. 
tion has been ably catalogued by 
Cobb Mabbott, a well-known 
nardo scholar, that 
probably the only collection of Vineiana 


reen 
who says this is 
made by an engineer with emphasis on 
Leonardo’s mechanical genius. 

He was ardently interested in every 
branch of theoretical or applied science 
in which any beginning had been made 
(1452-1519) as 
those in which he was the pioneer. He 
both 
the laws and applications of mechanical 


in his well as in 


age 


was full of new ideas concerning 
forces. 


Only 


Leonardo did as a pioneer of physiolog 


recently has the work which 


ical anatomy been appreciated. Copies 
of his anatomical sketches in’ splendid 
facsimile reproductions are to be found 
in the collection at Stevens. These con 
beautiful and ae 
the 


but also detailed studies 


sist not only of his 


curate drawings of human figure, 
of the interna! 
structures: heart, lungs, and respirators 
system. 

lett 6,000 


manuscript, almost all of it in ‘*mirror- 


Leonardo over paves of 


writing,’’ each sheet covered — with 


sketches. The small details of his work 


are fascinating to the engineer. For in 


stance, he made a complete study of 


mills—arrangements for all sorts of 
power: wind, water, horse, mule, cranks. 
His drawings, no 
that 


They are often ac 


and various pumps. 
matter how technical, show he was 
primarily an artist. 


companied by minute drawings of hu 
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man beimes, so real and anatomically 
perfect that they could serve as models 
in any drawing class. 

To the scientist, however, his genius 
for mechanical invention is most Impor- 
tant, and because of our recent concern 
with the instruments of war, it may be 
particularly interesting to recall his ven- 
At the age of thirty, 


Leonardo wrote a letter to the Duke of 


tures in that field. 


Milan, applying for work. He said, in 
part: 

I can construct bridges which are very light, 
strong, and very portable, with which to pursue 
and defeat the enemy. | This would certainly 
suggest the Bailey Bridge, of recent use. | 

In case of siege IT can cut off water from the 
trenches and make sealing ladders and othe: 
similar contrivances. 

I can also make a kind of cannon which is 
light and easy of transport, with which to hurl 
small stones like hail. 

I can noiselessly construct subterranean pas 
sages, either straight or winding, passing if 
necessary underneath trenches or a river, 
believe that 


you as complete satisfaction as anyone else in 


In times of peace I I can give 
the construction of buildings, both publie and 
private, and in conducting water from one place 


to another, 


Needless to say, he got the job! And 
kept it for sixteen vears ! 

That Leonardo knew the principle of 
the submarine is evident in other notes. 


He contemplated an invention 


ee 


to smash 


ships in the keel and sink their crews”’ 


and mentioned the existence of a ma- 
chine by which many people could stay 
Recently, when 
the moral to the 


the atomic bomb was raised, it 


some time under water. 


issue relatine use of 
Was re- 
called that Leonardo had said, in respect 
to the submarine, that he would not ‘‘de- 


seribe the method of it because the evil 
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nature of man is such that it wou 
used as a means of destruction, na 
by assassinations at the bottom o 
sea.’’ 

In spite of his many explorations 
almost every conceivable field, Leo. 
was haunted all his life by one 


idea—the theory and practice of fl 
‘“*The Great Bird,’’ he said, ‘‘ will ¢ 
His Treatise on Birds, one of the sor 
in the Stevens Library, has been an | 
lesslv rewardine book to students 
aviation. 

Ivor B. Hart, in his Wechanical In 
tigations on Leonardo da Vinei, says 
‘Although he owed nothing to his « 
temporaries or those who lived bet 
his day, careful studies of his mai 
scripts make it clear that Leonardo was 
not only a pioneer of flight, but the first 
also. understood — thy 
flight but, as Hart 
balloon there is neithe! 
In ‘‘The Great Bird 
there wer 


pioneer.”’ He 
theory of balloon 
‘In the 
life nor control.’ 
imagination 


SaVs, 


of Leonardo’s 
both. 
According to the same authority, Leo 
nardo may well be credited with the first 
helicopter, and certainly with the first 
parachute. In Leonardo’s own words 
‘<i « 
material eighteen feet wide and eighteen 
feet lone he will be able to throw himse! 


man carry a dome of starched 


} 


from any great height without fear 
daneger.”’ 

These are typical of what a student 
may uncover in the library at Stevens 
What is more significant, he may learn 
that Leonardo’s discoveries or inventions 
were always based on the seientifie ap 
proach. 








THE SUN MAKES THE WEATHER 


II. 


WEATHER EFFECTS OF SOLAR VARIATION* 


By C. G. ABBOT 


RESEARCH ASSOCIATE, 


kverYBODY who undertakes to play 
long programs of observing, seek- 
to know the effect of some supposed 

likes to clear away from the fig- 
he is using the effects of all well 
Then his own supposed 
have the field to itself. I 
to clear the reports of 
peratures IT am about to 
effect of night and day, and from 
the effect of summer and winter, before 
looking for the effects on temperature of 
the variation of the sun. Fortunately, 
Weather Bureau has done this for 
me, for it publishes daily the average 
temperature 24 That 
Jears out the night-and-day effect. It 
has also computed, from the daily ree- 
of about 
normal temperature of each station for 
Kor example, at 
Birth- 
temperature 
22, 1944, the 
temperature 44°. 
8 This the 
Weather Bureau **departure 
normal temperature’’ for that 
Every month it publishes all of 
for the individual 
It also publishes monthly average 
In February 1944 it was 
As for precipitation, it pub- 
shes the amount of rain or snowfall 
m midnight to midnight for each day. 

the end of the month it publishes 

total precipitation for that month 
il the normal to be expected, from the 
erage of records for that month for 
Thus in February 1944, 


Continued from page 210 of preceding issue. 


Yh Causes. 

will 
efore wish 
use from 


thy 


thy 


for each hours. 


ords 75 vears, the expected 
each day of the vear. 


Washington, on Washineton’s 
day, the 
Sou ey 


average 


normal 
On February 


average 


actual 
The difference 


Was 
Was Ss 
calls the 


these **departures”’ 
VS, 
partures, 
28 


ut 75 years. 


SMITHSONIAN INSTITI 


34] 


TION 


mh 
Che 


So 


2.48 inches of precipitation Fell 
normal for February is 3.37 inches. 
the precentage of normal in February 
1944 was 74. 

Of the nearly 500 cases of short-inter 
val changes of the sun’s heat noted prior 
to the vear 1940, about half were cases 
of and the other half of fall. They 
usually lasted about 3 days, and their 
0.75 
As their effects would almost surely be 
different for different times of the vear 


rise 


average range was about percent 


|! examined the temperature effects ot 
these solar fluctuations 1 
rately, month by month. In January 
of the vears 1924 to 1939, 1 found 21 
14 cases of falline, 


nh LYroups sepa 


cases of risine, and 


solar heat intensity. Corresponding to 
each rising case | wrote in a line the 20 
Weather Bureau temperature departures 
for Washington, beginning 5 days before 
rhe sun’s heat began to rise and continu 
ine to 14 davs thereafter. 
soon had a table of 21 lines with 20 col 
then took the 
did 


In this wav I 


umns of temperatures. | 
average of 
larly for the 14 falling cases. 

Most the 
curves that hewspapers publish so often, 
fall, 


prices of all sorts of goods change, how 


each column. | simi 


readers are familiar with 


showing how stocks rise and how 


the population is meeting influences of 


many kinds, and, in short, how a multi 
tude of thines vary with time. Since 
this method it 
Kieure 1, to the 
of January, and 
We find that small solar changes 
to 20 
temperatures. 


known, I use 


for 


well 


iS SO 


in show results 


months February, 
March. 
produce from 10 change in our 
Washington The 


perature changes for rising solar actiy 


tem 





its are Opposite to those for falling activ- 


itv. The largest effects occur some 10 
davs after the solar changes seem to 
The effects through about 


17 days, from 3 days before our mea- 


bee in. last 


to show solar chaneves 


I do not know why 


surements begin 
till 14 days after. 
the weather effects start before our mea- 
to show solar change, 


surements begin 


but we do not vet know all that happens 
in the sun. 

The other months give similar results, 
though they are not identical from 
month to month. All other stations 
behave as Washineton does, except that 
the details of the effects differ from sta- 
tion to station. Similar details come a 
few days earlier at western stations, for 
weather, as we all know, drifts from 
west to east. 

Our scientific critics, who 
Missouri,’’? have hitherto been reluctant 
to eredit fully the day-to-day solar 
changes we have published. They praise 
the aceuraey of our work, but doubt if 


‘ 


‘are from 


it is accurate enough to show” solar 
changes averaging only 0.75 percent, or 
Hence | found it 
sary to cite other people’s observations 


order to 


even smaller. neces- 
of other solar phenomena in 
support these new and very important 
conclusions as to the weather effects of 
fluctuations of the 
two 


day-to-day 
I have 
which 


small 
sun’s activity. 
sources, both of 
sults as splendidly as one could) wish. 
One of chemical 
element calcium, which exists in a verv 
cloudlike 


used such 


confirm our re- 


these concerns the 


rarefied gaseous form — in 
masses high up in the atmosphere of the 
These calcium clouds, named ‘*floe- 
euli’’ by the late Dr. George E. Hale, 
cannot be observed by telescope. They 
are revealed and photographed by an 
instrument called the  ‘‘spectrohelio- 
eraph,’’ which Hale The 
monks of the Jesuit solar observatory at 


Sun. 


invented. 


Ebro have made such photographs, mea- 
sured the areas of the floceuli, and pub 
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lished the results since 1910 for 
day on which observation could be 1 
I computed from their measurement 
changes indicated by the area of th 
culi and have used them as a me; 
of change in the sun’s activity. 

As another 
solar activity, IT have used the mea 
Institution 
Peru and Australi 


measure for chaner 


ments of the Carnegie 
ionization, made in 
beginning in 1938. 
ciously furnished to me from manuse 
by Dr. John A. Fleming, Director of 


ah 
lerrest: 


These were 


Department of 
Klectric ions are unit « 


Carnegie 
Magnetism. 
trie ¢harges. They are shot out ab 
dantly from 
without hindrance the intervening spac 
of 93,000,000 miles, they enter our 
they multiply 
breaking up, or ‘‘ionizing,’’ the mo 
cules of the upper ail 
They do not penetrate through the at 
the earth to any 


lavers of 


sunspots and, travers 


mosphere, where 


eases of our 


mosphere to ereal 
form ions hie 
These are called, after 

Kennellyv-Heavi 


extent, but 
above us. 

scientists, the 
It is these layers that reflect 
If they 
radio waves would eo un 


famous 
side lavers. 
radio waves around the world. 
did not exist 
hindered into space, and we would vet 
no long distance programs. 

The intensity of ionization in the prin 
atmospheric layer, whic! 


cipal ionic 


scientists have named F,, is measure: 
every hour of every day at the two Ca: 
observatories In Peru and Aus 
During the night the values a. 
As the sun comes up they great] 
increase and high until 
I have taken averages of the 
found in the daylight hours for evel 
day available from 1938 to 1944.) Flu 
tuations of my averages were at onc 
They too, like the solar con 
stant like the Ebr 
floceull measurements, are in almost ex 
actly the same relationship to the ten 
Washingto 


negle 
tralia. 
small. 
remain sunset 
values 


apparent. 
measurements and 


perature departures at 
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1. SOLAR CONSTANT SEQUENCES AND TEMPERATURE DEPAR 
DEPARTURES IN 
FALLING 


WORKSHEET rEMPERATURE 
SHOWING THA‘ 
AND STRONGLY 


OF 


ND MARCH, RISING AND 


RES OPPOSITELY FOR MANY 


RE DEPARTURES ASSOCIATED WITH RISING SOI 


ready described. So our work on short 


interval solar variation and weather 


s confirmed from two quite independent 
other other 


observers, coun 


sources, involving vears, 


thods, other other 

tries, and other phenomena. 
And now the 

result of all. Since these temperature 


hanges are of importance until at least 


comes most suvevestive 


14 days after the solar changes have 
observed, there is in this new dis 
to that 
ither features may be predicted for 


} 
ere 


ery ground hope certain 


at least 10 days in advance. Tonization 
bservations can be made on every day, 
rain or shine. Hence we must probably 
to for the 
isurements on which to take this new 


them eroundwork of 


portant in weather forecasting. 


ive, however, made a preliminary test 
this new method, employing Smith 


step 


ian solar constant basic curves, such 
those of curves 1 and 2 of Figure 1. 
Ebro photographs of solar 


the 


usIne 
to 


‘ali vield dates when solar 


ANG 


BU 6 i908 . sek ct 
het hn he hale el RB ae fg 


DAYS. 


\ 


5 


A 


vave 1 
24h adage a7 


ld 
} 


$s 


~ PRD RAD uo wewewos 


:* 





ANI 


KS 


WASHINGTON, DURING J ARY, FEBRI 


D. Cs 


SOLAR ACTIVITY AFFECTS WASHINGTON TEM 


rHE UPPER ¢ RVES REPRESENT MEAN TEM 


KR ACTIVITY ; LOWER ¢ VES FOR |} ACTIVITY, 


\LLING 


In order that | might 
the 
months in former vears, when the actual 


chanees occurred. 


immediately test forecasts, [I used 
Washington temperatures were already 
available for comparison with expecta 
tion, 

lar predictions of Wash 


» SO) 


In Figure 2 
ington temperature departures for the 
months of September and October 1935, 
dotted 


responding actually 


are shown by lines, and the cor 


observed tempera 
ture departures by solid lines. The pre 
Ebro 


flocculi records the dates when ups and 


diction was made by noting from 


downs in solar activity seemed to begin 


and translating them backwards 2 


days in each case to suit heat observa 
then 


successive columns the marches of 


tions. | wrote down in severai 
tem 
perature each of these solar changes por 
tended. By adding the values in these 
several successive columns, the total ex 
pected effect of all these 
Was summed up. These 


results are plotted in the dotted line of 


temperature 


solar changes 
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2 


September 1935 

RIG, PREDICTION OF 
THE DOTTED LINE REPRESENTS 
CHANGES. THE 


TEMPERATUR 
TEMPERATURES 


Ht 


» 


SOLID LINE SHOWS 


») 


Kigvure It will be seen that the aver- 
ave difference between predicted and ob- 
served daily temperatures in this. test 
prediction was but 4.9° F.. and that the 
ups and downs of predicted and ob- 
served curves oecurred nearly always on 
The actually 
us expected, 
for terrestrial 
from this purels 


observed 
the 
influences 


the day. 
range 
dicted 


were 


sale 
exceeded pie- 
range, 
solar 

for 
seldom 
the 


excluded 
Ordinary 
advance 


prediction. predictions 
D4 


successful, 


only hours in are 


either regards 


more as 
PAI 


4 PURELY SOLAR PRED 
WASHINGTON, COVERING 


1915, AND SEPTEMBER 


oO! 
AT 
AND 


GENERAL SUMMARY 
PERATURE 


Total days predicted 
Observed and predicted of same 
dies op posite 


signs 


ce 1c 
signs 


Observed departures plus 
Predicted is 

Observed departures minus 
Predicted id J 


Differene 


se 


Ss, 


Obs. 


Pred, 


than 
less than 
than 
mean 


greate! 


more 
general 
569 + 


ae oe 


Correlation coetficient do percent. 


PR 
TEMPERA TURES 


THE 
AND OCTOBER OF 


( 

October 

DEPARTI 
FOR 
PHA 


IN WASHINGTON, D 
ADVANCE FROM 


OBSERVED I) 


E TRES 
EDICTED IN 


ALLY 


TEN 
WERI 


DAYS 
AC TT 


temperature o} 
than this 


times of chanees of 


magnitudes of changes, 


range solar forecast. 

I have predicted similarly for sey 
intervals. A summary of 
Table 1. On the 
believe the method eives ereat 
It can 
hands of meteorologists skilled in. ki 
edge of terrestrial influences. lt 

also be improved by combining all 
Smithson 


res 


other 


IS elven in whol 
pron 


probably be improved in 


available from 


Ebro 


evidence 


Carnegie, and SOUrCeS, SO as 


I 


O} iit 
MONTHS 


ILE 
NORMAI 
or 1911 


FROM 
APRIL 
1935 


DEPARTURES 
MARCH AND 
1917 AND 


TION 


Per 
centage 


oO 7 
» 


21.3 
15.8 
16.3 
10.0 

4.0 
69.8 


mn , 
1 Pes) 
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ill the dates when solar chanees 


to 


have 
1910 to 1944. 


occurred 
Kor then the basic 


the 


vears 


for any desired station will rest 


1h\ 


ied 


he 


times 


more 
the 


Cases 


than 
Smithsonian 


those 


CULrVeS 


method comes to be officially 


ind is based on lonization measures, 
mbined results of some half-dozen 


vatories will be available. 


Combin 


ese will eliminate spurious appar 
ates of solar changes and will thus 


ote ac 


‘uracy 


oft 


prediction. | 


tly hope that in this way excellent 


perature 


forecasts 


for 


10 days 


ince may soon be made possible for 


station 


is In the 


world. 


Is this method also available for baro 
precipitation? — | 


pressure 


ana 


‘already made some studies of solar 


mes aS 1 


‘elated 


to barometric 


pres- 


and find the relationships are, as 


ht be supposed, not so close as in 


ot 


‘ase 


temperature. 


However, it 


s that forecasts of barometric pres 


may 


be of considerable value. 


As 


ids precipitation, the prospect for 


l-day predictions is more doubtful. A 


bination of forecasts of temperature 


! 


baromet 


ric 


pressure 


nieht 


indeed 


some grounds for a prediction of 
ipitation, but | should hardly antici- 


a high average of success. 
it will be found, when more exten- 
studies have eone forward, that the 


influence 
ons than at others. 
ed, may be found to be so 


enced b: 


IS 


more 


potent 
Some 


at 
stations, 


Doubt 


some 


strong! 


v unpredictable terrestrial 


iences, that solar predictions at these 
ons will have little value. 


LONTHLY 
surements, while apparently fluctu- 


_ me @ 


ly follow 
combination of 16 regular periods 
simul 


litferent 


averages 


perfectly 


solar 


ot 


haphazard 


constant 


way, 


the pattern produced by 


leneths, 


operating 
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taneously. These periods, ranging from 


S! to 278 months. are all close to beine 
273 months, which, 


integral fractions of 27 
the 


to 
leneth the famous sunspot cycle of 
11} If 
changes are of 


we should therefore expect that the prin 


IS close bene double 


ot 


Vvears, 


besides. 


these periodic solar 


Importance in weather, 


cipal details of weather changes, reck 


oned as ‘‘departures from the normal, ’’ 
tend 
tervals of nearly 
conclusion of this master period all the 
1h) 


themselves at in 
Kor at the 


would to repeat 


Sis) 
) 


Vedars. 


solar changes would begin to repeat 


approximately the same order as at its 


beginning. There are one or two reser 


vations | have made to this statement 
in my more technical publications, but 
by and large it is true. 


I have in my office the records of de 
partures from the 
ture and precipitation for many stations 
in all parts of the world, arranged in 

yA As the monthly 


Values Jump about too much to display 


normals in tempera 


eveles of Vvears. 


plainly what one wishes to look for, | 
have used 5-month smoothed runnine 
means of the monthly values of depar 
tures. Thus for Washington in 1944 
the monthly departures from normal 
temperature in the months January to 
May were as follows: 

Jan. Feb, Mar. \pr. May 
$0) PA U4 OLD 79 
Their algebraic sum is ~ 15.6 Divid 
ing by 5, | get, as the o-month smoothed 
running mean for Mareh 1944, the de 
parture — 3.3 Similar procedure is 

followed for all other months. 
When | compare the smoothed de 
1 stlecessive eveles of 23 


partures 1 
vears each, | find for many stations a 
considerable similarity of principal fea- 


I have reduced this circumstance 


tures. 

to a rough-and-ready — rule-of-thumb 
method of forecasting. IT use it for 
months and even vears in advance. My 
rule is this: As the master cvele is a 
little less than 25 vears, [ add alge 
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braically the smoothed departure from 
normal of April, 46 years ago, to that 
of February, 23 vears ago. 
5) 


Dividing 
by I use the aleebraic half as the de- 
parture for January this vear, and so 
on for other months. 
the 
attained — by 
method of forecasting. 


I will give two 
degree of 


this 


illustrations of SUCCESS 


sometimes rough 
Several Vears ago all arly engineer, 
in charge of some work in the Tennessee 
Valley Authority, asked me to predict 
for him the percentage of normal pre- 
cipitation to be expected in that area 
for the 3 
and January. 


months, November, Deeember, 
I warned him not to de- 
pend on my forecast too much, chose 
10 stations to 


him for 


the area, and 
the forecasted 
precipitation according to the method 
The 


10 stations seemed. to 


represent 


vave each one 


above cescribed. result 
the indicate 


between 84 and 87 percent of normal for 


average 


for 


the total precipitation of the 3 months. 
In February he that it 
actually turned out to be 87 percent. 
Krom 1934 to 1940 [T had a letter each 
winter from a farmer in South Dakota, 
living about 100 miles from Bismarck. 
In 1934 he drew a dark picture of the 
ereat drought and begged me to tell him 
what the prospects were. — I 


informed me 


based my 
replies on what had happened at Bis- 
have found 
that for precipitation there is apt to be 
a greater similarity of events at inter- 


marck 46 vears earlier. — | 


vals of 2 and 4 times the 23-vear master 
evele than in the 23-vear intervals them- 
selves. Unfortunately records 92. vears 
back are seldom available. | myself was 
the ap- 
proximate accuracy with whieh T fore- 
casted each vear the precipitation for 
the the 
region. After 6 vears of this, my cor- 


really astonished, however, by 


vear to follow in Bismarck 


respondent wrote in 1940; ‘* For several 


vears you have given us very accurate 


predictions of the season’s weather, so 


accurate that I am constrained to solicit 
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from vou like guidance this year 


crops we may expect. | have great 


in vour predictions. ”’ 

While this is very flattering, | 
discourage other similar inquirers 
fact is that it does not turn out so 
this 
compelling still, T have much important 
work in hand. 


fectly as for every region. lor 
If many farmers in th 
United States should apply to m 
they would be sure to do, and if | 
sented to answer their inquiries, | « 
not satisfy their demands even by giving 
up all the work | hope to finish in 
few remaining vears. 
There is a better, but far more one 


ous, method for long-range solar for 
casting than this rough-and-ready 
Kach otf 


cedure l have deseribed. 


16 periods, imtegrally related to 
months, has a measurable effect on ten 
perature and precipitation. In illustra 
tion T may say that T have followed th: 
effect of the &{-month solar period o) 
temperature at Copenhagen, Vienna 
and New Haven from 1800 up to 1940 
140 vears altogether. — It that 
the sun must have varied perfectly regu 


appears 


larly in this 8{-month period throughout 
all that these 5 
stations this 


Jone interval. For at 


there was produced b\ 
Si-month solar period average tempera 
ture ranges as follows: Copenhagen, 
2.35°; Vienna, 2.02°; New Haven, 1.50 
Some of the other solar periods are evel 
more effective. If, 


only on 


however, they 
the 
period they could bring about a swing 
of more than 20 


equality with 8!-month 
in temperature between 
dates when they all tended together to 
raise, and dates when they all tended 
tovether to depress the temperature. 
Kor several stations [ have computed 
of the solar 
periods separately, by analysis of 


the average effect of each 
temperature and precipitation records 
Having their 
effects, and the times when they sev 


thus determined several 


ally occur, T have added them algeb 
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3. PRECIPITATION 
FOR FIFTEEN YEARS AND 


THE VERTICAL SCALI 


FIG. 
rED (DOTTED LINE) 
DURING THAT PERIOD, 


ally and have made predictions for 
vears therefrom. One example is given 

3. On the of per- 
entages normal precipitation at 
Peoria, IL, for every month from 1856 


1929, 


n Kigure records 


of 
inclusive, used as explained 
in the form of 5-month 
iverages, | based a prediction for the 
1930 to 1944. In Figure the 
| line gives the actual event, as far 


0) 


above runnine 


. » 

Vears » 
| 

SOHNE 


is it Was available when the graph was 


) 
(il 


awl. 

ut between forecast and 
vears 1930 to 1937. A 
the advantage of a forecast of this 


| feel pleased with the agree 
mie event for 
farmer who 
accuraey would know very well how to 
an effect 
38 and 1939 indeed is not bad, but in 
138 the features are not well predicted. 
‘vears 1939 and 1940 are again fairly 


1) his The eveneral in 


CrOps. 


I 
satisfactory. Bevond that my predic 
lh seems to vet more and more in ad- 
ince of the event, thoueh both predic 
and event show similar general 
nds upward from 1940 to 1942. It 
doubtless too ambitious to make a 


One 


ecast for 15 years in advance. 
id have to of the 
‘ths of the longer solar periods than 
If 


with 


be surer true 


a new 


1940), 


data can show. 


had 


as yet 


been started 


‘cast 


AT 


1930-1944 
PRECIPI! 


PRECIPITATION 


PEORIA, ILL. 


COMPARED WITH ACTUAL ATION SOL II 


GIVES PERCENTAGES Ol NOKMAI 
putting forecast and event in coincidence 
then, the 


might vield as good a fit between fore 


possibly succeeding & Vears 
cast and event as the vears 19380 to 1937 


did. 


forecasts of temperature and precipita 


| believe that these verv long-range 


tion from the periods of solar variation 


are well worth more investigation and 


in some localities will have evreat value. 
| To 


quire many days of computation in each 


Such predictions, reeret say, re 


Case, 
In 


mis 


remark 


attenti 


the 


conclusion, will draw t) 


to earlier regarding 
ereat depression of 
1922 


1945, 


usual 


radiation in 


to 


solar 


which recur in 


Si] 
» 


Was expected 


later. So wn 


the 


23 vears very 
an event in Huctuations of 
solar radiation is sure to be accompanied 
Krom 
it | 


Pron 


by unusual conditions of weather 
I 

quote the 
Weather 


a paper [T wrote in 1923 regarding 


followine — extracts 


Bureau statements: 


f LvZ2 


show 


ina 


December, 
thi 


cipitation in different parts of the country 


reeord 


usual 


contrasts as to temperature }) 


Like the preceeding December, January 1925 


was notable for the disturbed atmospheri 


ditions. 


Che outstanding feature of the weather 
the 


ovel 


continuously high 


of the 


femperature 


At the 


Wiis almost 


eountryv. srinle 


much 





348 THE SCIENTIFIC MONTHLY 


time, however, severe winter weather was the 
rule over New England and much of New York. 

Precipitation occurred with unusual fre 
queney ... in northern districts west of thi 
Continental Divide and from the Upper Lakes 
eastward, 

The disturbed atmospheric conditions, so 
persistent during the first two months of the 
present winter, continued into February, 
The pressure distribution for the month as a 
whole showed marked variations from the con 
ditions usually expected in February. 

The unseasonable warmth which had = con 
tinued during most of the two preceding months 
of the winter save over the Northeastern States, 
terminated with the first few davs of Febru 
ary, and the remainder of the month was 


distinetly cold. 


! wish I had had sufficient computing 
help to have analyzed and forecasted 
for various localities the weather impli 
cations of the solar situation expected 
to recur in 1945 and 1946, but I have 
been unable to do so. TL must therefore 
content myself with a number of quota- 
tions that prove that already very un- 
usual weather has occurred in’ various 
parts of the world. 


By the United Press, Feb. 9, 1945: Eastern 
communities {of the United States] struggled 
from beneath new snowfalls today amid pre 
dictions of the worst floods in vears on the 
seacoast and in the Mid West when the drifts 
begin to thaw. 

At least two deaths were caused by the 
storm in New England, where transportation 
and communication was snarled. Boston 
streets were barely passable. Hundreds ot 
war workers were stranded in Providence. 

New York City suburbs had one of the 
heaviest snowfalls of the winter. Kight to 
12 inches fell in eastern Massachusetts, Rhode 
Island, and Connecticut. 

Along New England’s coast northeast winds 
whistled at 55 to 65 miles an hour, reaching 
7) in gusts. 

Only light flurries hit northern and westeri 
New York State, where the railroads were win 
ning their battle against snow and ice. Freight 
was rolling freely out of Buffalo. 

Forecasters predicted an end to the storm 
today and a warm wave tomorrow that may 
thaw the deep snow and possibly flood ice 
choked rivers throughout the Middle Atlantic 


area, 


The Hudson was frozen to a dept 
inches in many stretches and the Chena 
Susquehanna rivers threatened troub 
thaw. 

New York City has a sea of slus 
city ordered 7,052 street workers on 
last night. LaGuardia Airport cane 
flights vesterday and reported that this 
has been the worst for flying since 
minal was built. 

Disaster and relief agencies prepare 
the worst flood year since 1986. 9 Th 
Guard and Red Cross kept flood relief 
ment ready for instant use, 

Snows on the ground in the Ohio \ 
western Pennsylvania and = the Conn 
River watershed are ‘*much in excess’? 
average for the last 20 vears and snow 
age in the ‘‘feeder’’ areas of those dis 
also is ‘*considerably more’? than duri 
severe floods of 1936, William E, Hiatt 
West engineer fo) the Chicago Weathe 
reau, reported. 

Most serious threat was to Pittsburgh, 
the Allegheny and Monongahela rivers 
verge to form the Ohio. The snowfall 
area has totaled 110 inches this winte) 
few thaws. 

By the Associated Press i Canbert i. 
tralia, Jan. 15, 1945. More than 2,00 
wool-producing sheep have perished du 
Australia’s worst drought since being sett 
by whites and the country’s most prod 
acres have been turned into huge 
bowls. 

Meat production, it is estimated, wi 
off 10°) percent; the wheat farmers’ in 
will be reduced by at least $50,000,000, 
wool producers will lose an estimated $45, 


OOO, 


One of the gravest results will be that 


United States forces in the Paecifie will 
to secure meat and flour from other so 


perhaps draining their home stocks. 


Other such reports of weather con 
tions that have not been matched for 
quarter of a century have appeared | 
quently in the press within the past t 
vears. I look forward to making an e 
tensive study in the immediate future 
the variation of the sun and the chan 
of weather. I hope that results o! 
positive and easity verified nature 1 
appear, so that a real contribution 


meteorology may follow. 
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By ERNEST CHERRINGTON, Jr. 


THE abrupt conclusion of our war 
with Japan following closely the atomic 
blasting of Nagasaki has released a 
swirling torrent of opinion on the place 
of the scientist in society and his respon- 
sibili thereto. A few critics have 
cone so far as to charge the atomic phys- 
‘ists with conspiracy to commit mass 
murder. Some men of science have re- 
torted that it is not their responsibility 
that the greatest discovery of modern 
times has been adapted to purposes of 
destruction. It is scarcely surprising 
that such charges and countercharges 
should be hurled about during the pres- 
ent period of social confusion and intel- 
lectual hysteria. A stunned civilization 
eropes falteringly for means of escape 
from the fetid pit in which it finds itself 
after six years of unrestrained warfare. 
Scapegoats are quickly singled out in 
times like these, but a dispassionate 
analysis of the position against science 
finds it devoid of logie or justice. It is 
a question of how far indirect respon- 
sibility for death is to be traced, even 
in times of peace. Are the manufac- 
turers of firearms guilty of murdering 
all who die by the gun? Are the hands 
of automobile designers stained with the 
blood of the 34,000 Americans killed each 
year by their machines? The victim of 
a traffic fatality is just as dead as the 
civilian blown to bits by a bomb dropped 
to destroy an enemy munitions plant, 
and the homicide is unintentional in 
both cases. 

A less extreme point of view has 
been expressed by sociologist Joseph 
Schneider writing in THE SCIENTIFIC 
Montruty (November 1945). He holds 
that the unparalleled magnitude of de- 
struction wrought by World War II 
is “fof the scientist’s own making.’’ 


t 
t1es 
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‘‘There was a time,’’ he continues, 
‘when men of mind expressed only con- 
tempt for the vainglorious show of poli- 
tics and war. But today the man of 
science has become a hireling, a will- 
ing subject in the service of the nation 
state; an indefatigable combatant in the 
righteous cause of a finite warrior god.’’ 
It is implied that scientists have perpe- 
trated a heinous crime against society 
to atone for which it now behooves them 
to get busy on useful discoveries and 
satisfy ‘‘the simplest needs of men.’’ 
Professor Schneider is somewhat vague 
as to just whom he has charged with 
responsibility for creating the chaos un- 
der the accusation of being a scientist. 
If we adopt the broad definition of 
astronomer Harlow Shapley who writes 
that ‘‘we are nearly all 
then perhaps the indictment is general 
enough to include the guilty. The term 
*“scientist’’ might be stretched to em- 
brace those barons of international com- 
merce who have fattened on the exploita- 
tion of colonial peoples and the control 
of raw materials, together with their 
colleagues, the politicians, who have 
created artificial trade barriers and have 
legalized a most inequitable distribution 
of the natural the earth. 
In fixing the blame for the ravages of 
war let us not vent our wrath on the 
men who helped repel and defeat our 
attackers. Let us rather seek out those 
who caused the economic and social in- 
justices that led to the slaughter. 

Since to most of us the word scientist 
erudite individual concen- 


scientists, ’’ 


resourees of 


connotes an 
trating on experiments in a secluded 
laboratory, let us now limit the term to 
include only those whose principal occu- 
pation is research or teaching in one of 
the branches of natural science. 
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The scientist too has raised his voice 
from time to time in regard to his posi- 
tion in the war effort. The declining 
Ph.D. rate of the past five years has 
been viewed with alarm, and the dire 
consequences of the present scarcity of 
technical specialists have been empha- 
sized and re-emphasized. The induction 
of young scientists into the armed forces 
has been decried as shortsighted nation- 
alistic planning. The implication has 
been that all those who enjoy the privi- 
lege of postgraduate scientific study are 
to become the future benefactors of man- 
kind, and that they should, therefore, 
have been exempted from the draft. If 
the argument is valid, its application is 
broad. It should likewise have applied 
to those young men who were preparing 
for careers in education, literature, art, 
law, public administration, agriculture, 
industrial management—in short, any 
ealling which in some way serves the 
needs of humanity. If it be granted 
that any one group of young men should 
be exempted from military service on 
grounds of exceptional value to society, 
the logical conclusion of such reasoning 
is that only the unintelligent and those 
who have been denied the opportunity 
of specialized education should be ealled 
upon to fight for our country in the hour 
of attack. In other words, those who are 
likely to benefit least from the American 
way of life should be detailed to defend 
it for the rest of us. Such a policy of 
selective service would be not only the 
antithesis of the democratic principle; it 
would be suicidal as a means of national 
security. 

A great many scientists of varying 
ages and degrees of proficiency have de- 
voted the past few years to war research 
under the direction of the Office of Sci- 
entific Research and Development. Al- 
most all of these men and women have 
undertaken such work with the sincere 
desire to aid their country to the best of 
their ability in its time of need. A few 


were lured from the paths of pure gei- 
ence by the enticement of higher salary. 
and a few hurried into war research 
with the local draft board in close pur. 
sult. But regardless of which entrance 
they used, once inside they have worked 
hard and have done a splendid job, 
Had the scientists of America resolved 
to hold themselves aloof from the revyolt- 
ing butchery of modern warfare, a 
course of action indicated by Professor 
Schneider as appropriate for ‘‘men of 
mind,’’ one can only guess how many 
years longer World War II would have 
dragged on and how many hundreds of 
thousands of additional American lives 
it would have consumed. In that even- 
tuality, how would the scientist’s crime 
of omission have compared with his 
present alleged crime of commission ? 
The overwhelming majority of pro- 
fessional men have served our nation 
during the years of war emergency 
either as civilians or as members of the 
armed forces with no more complaint 
than is heard from the average soldier 
regarding his lot. However, attention 
to war research at the expense of the 
normal pursuit of pure science has been 
to a few scientists a cross they have 
borne noisily. Several articles have ap- 
peared in recent months lamenting the 
wasted years of brilliant specialists 
forced to develop military gadgets when 
they might have used their time and 
talent to discover new principles in the 
realm of abstract investigation. The 
situation is indeed regrettable, but, after 
all, who has not found his life and his 
purpose adversely affected by the war? 
The scientist has usually been well- 
paid for his military investigations. He 
has usually worked in comfortable lab- 
oratories where every facility has been 
provided. He has usually been able to 
spend his spare time each day in the 
company of his family. Consider by 
comparison the young men of the armed 
forees snatched from their homes, torn 
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from new enterprises well begun, and 
shipped overseas to fight, to suffer, and 
often to die in a hideous maelstrom of 
jestruction, separated by thousands of 
miles and years of time from their loved 
ones. Has the scientist been asked to 
make too great a sacrifice at a time when 
our nation faced disaster? Even one of 
the exponents of the ‘‘wasted-years’’ 
hypothesis grudgingly concedes that not 
quite all the work in the laboratory dur- 
ing the past five years has been funda- 
mentally useless. Physicist I. I. Rabi, 
writing in the Atlantic Monthly, admits 
that ‘‘our advance in pure science, when 
we get back to it, may be greatly acceler- 
ated by the use of new techniques devel- 
oped during the war, if,’’ he adds gloom- 
ily, ‘‘those whose business it is to supply 
the funds will stand the expense and not 
insist upon ealling the tune.’’ 

When the heat has gone out of the 
argument, and the smoke of the salvos 
has drifted away, probably it will be 
agreed that the role of the scientist in 
World War II has made of him neither 
a criminal nor a martyr. He had a job 
to do and he did it well. Never before 
in its history has science mustered so 
large an army of research experts dedi- 
cated to the satisfaction of the immedi- 
ate, practical need of humanity. Radar, 
the variable timing fuse, the terrible 
atomic bomb, and thousands of other less 
spectacular devices were developed by 
our scientists and used with great effect 
by our armed forces to drive back and 
defeat a treacherous, fanatical, and in- 
human enemy whose sworn purpose was 
the obliteration of the democratic way 
of life. With such a magnificent record 
of service to humanity just completed, 
why is it that certain intellectual and 
spiritual leaders rise to denounce the 
scientist in bitter terms? Why, also, do 
some men of science feel that they have 
wasted their time? Is humanity un- 
grateful toward those who have contrib- 
uted so liberally to her salvation? Do 
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the latter question the value of saving 
the former? Such questions lead us be- 
low the surface issues to an unwholesome 
situation that has developed gradually 
over a long period of time. The sensa- 
tional and violent events of World War 
II have not created the condition but 
only accentuated it. The fact of the 
matter is that there exists today a broad 
chasm between the professional scientist 
on the one hand and his fellow-men on 
the other. Long before the war began 
this chasm had widened to the stage of 
misunderstanding. During the chaotic 
years of war its jagged edges have re- 
ceded to embrace both distrust and fear. 

Just as the Grand Canyon of the Colo- 
rado River may be traced upstream to 
a small erevice high in the Rocky Moun- 
tains, the present yawning abyss between 
science and society may be traced back 
through years of progress to a tiny fis- 
sure. That fissure is marked by the 
concept of atomic structure. 
the atom remained but an infinitesimal 
billiard ball, chemistry, and 
astronomy were studies any intelligent 
person could explore thoroughly and 
understand with a reasonable amount 
of intellectual effort, either as a student 
in the classroom or as an amateur 
scholar in leisure. The 
entire accumulation of knowledge could 
be treated adequately in a small vol- 
ume for each subject. Scientists had 
time to write such books, and laymen 
had time to read them. With the 
breakdown of the atom, the scientist 
parted company with his fellow-men. 
Since then he has purSued a 
eourse farther and farther 


So lone as 


physies, 


his hours of 


lonely 
the 
realm of abstraction on the other side 


into 


of the widening canyon. His life has 
become so filled with technicalities that 
he has seareely had time to be a human 
being. The paths of _ investigation 
opened up have been limitless, and an 
ever increasing number of technicians 
have joined the chase, each pressing on 
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breathlessly lest his colleagues beat him 
to the nebulous treasures of knowledge 
that le somewhere ahead. Each has 
had to devote six, eight, or more years 
of his life to intensive specialized study 
in order to skim over the important dis- 
coveries and the endless minutiae which 
have already been added to the total of 
information in his special branch of a 
general division of the science he has 
chosen. Having at last reached the 
frontier, he plunges into the underbrush 
and loses thereafter all contact with 
society. 

civilized 


intelligent, 


ALMOST every 


person has an inherent interest in things 


scientific. This desire for knowledge of 
how things work has brought him again 
and again to the scientist requesting in- 
struction. It had become all too common 
in the years preceding the war for the 
to brush aside such re- 
excuse that he was too 
the matter or that the 
subject was too technical to be under- 
stood by the nonspecialist. Thus science 
has turned away from mankind and has 
forged upward, building a vast Tower 
of Babel in the shape of an inverted 
pyramid, the main entrance of which 
was marked years ago with a conspicu- 
ous sign ‘‘¥or Members Only.’’ From 
its small foundation consisting of the 
subatomie concept, the strange structure 
has towered aloft into the clouds them- 
selves, from which its high priests have 
recently cast down the thunderbolt of 
subatomie energy. Is it surprising, 
then, that intelligent members of society, 
foreed to remain in ignorance of what 
has gone on in the awful temple of sci- 
ence, have risen to demand that the scien- 
tist give an accounting of what he has 
done and of what he proposes to do 
about the terrible forces he has un- 
leashed ? 

Some will assert that this picture is 
Reference will be made to the 


scientist rudely 
quests with the 
busy to explain 


unfair. 
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books, the magazine articles, and the 
popular lectures on scientific subjects 
that have been presented continuously 
and in large numbers during the years 
of peace. True, there has been consid. 
erable popularization of science, but wh, 
has performed it and of what has it con. 
sisted? In answer to the first question, 
it will be found that almost all of the 
material released for public consumption 
has been prepared by interpreters who 
belong to one of two groups: first, the 
outstanding scientists who fully recog. 
nize their responsibility to society; and 
second, the science news writers, whos 
profession it is to storm the walls of 
the citadel and bring out to the public 
descriptions of what they have seen in- 
side. As to the content of the reports 
to the layman, a great deal of it has been 
old, pre-atom stuff. The intelligent non- 
specialist has been patronized and given 
only what it was thought he could un- 
derstand. Let the skeptical reader ask 
himself how many scientists of his own 
acquaintance devote even a small por- 
tion of their time to reporting the prog- 
ress of their current research to their 
fellow-men. 

Most of the leaders of science today 
are doing their best to remedy this evil 
but unfortunately their number is small 
compared with the rank and file of pro 
fessional scientists. Far too many of 
the latter live out their lives at public 
expense and contribute little or nothing 
to the welfare or intellectual develop- 
ment of society. These individuals rec- 
ognize, perhaps unconsciously, that they 
are little better than parasites on the 
human race and, refusing to admit the 
fact even to themselves, they subcon- 
sciously set up a defense mechanism 
consisting of an attitude of superior- 
ity. As intellectual snobs they retire 
permanently to ivory laboratories and 
observatories where they continue their 
investigations of minutiae, emerging 
only oceasionally to flay for their nig: 
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vardliness those on whose gratuities they 
exist. Of course they report the results 
their research, but all their papers 
are written in equations and technical 
jargon. They publish exclusively in 
professional journals, which reach only 
their fellow-specialists and the shelves 
f the larger libraries. It often happens 
that much of such a publication consists 
of material previously printed in foreign 
journals or even more obscure periodi- 
cals—old data regrouped and rehashed 
with just enough new measurements 
added to change the conclusions of the 
original writer. Among these gentlemen 
of the self-appointed intellectual hier- 
archy there are two schools of thought 
as to what constitutes the highest evi- 
dence of scholarship. One contends that 


it is the number of titles on his list of 
published papers while the other argues 
that it is the total number of printed 
pages that really counts. 

Let it be reiterated that the above de- 
scription is not intended to be a earica- 


ture of all scientists or even of the 
typical scientist. Nevertheless it applies 
to an important minority of the class— 
important not so much for their number 
as for the damage the cause of science 
suffers at their hands. It was perhaps 
not Confucius who said that one dead 
horse may command greater public at- 
tention than thirteen live ones, but the 
illustration is apropos. 

[t has never been the custom of society 
to support a privileged class of individ- 
uals from which it receives little or noth- 
ing in return when that galling course 
of action could be avoided. During the 
past two eenturies the people of the 
civilized nations have eliminated one 
such elass after another. Does the pro- 
tessional scientist face the possibility of 
a similar fate as a result of the antisocial 
attitude of a group of his colleagues? 
Perhaps not, but the seriousness of the 
situation merits the deep concern of the 
more responsible members of the profes- 


sion. ‘‘If those whose business it is to 
furnish the funds will stand the expense 
and not insist upon calling the tune’’— 
that phrase frankly expresses the feel- 
ing of many scientists toward their 
patrons. Why is it someone’s business 
to furnish the funds regardless of value 
received? We live today in a hard, 
business world, and if the man on the 
street ceases to produce either articles 
or services that society can use, he soon 
finds himself without income. Why 
should the scientist be an exception to 
this rule? Spoiled by the apparently 
limitless funds the federal government 
poured out for war research, many 
scientists will return to their former 
positions with demands for new facili- 
ties far in excess of any they dared hope 
for in years before the war. Research 
foundations both large and small will 
probably call upon their sponsors for 
increased appropriations at a time when 
the enthusiasm of society for scientific 
investigation seems to have reached its 
lowest ebb. The outcome looks rather 
obvious unless the scientist takes steps 
at once to regain the respect and confi- 
dence of his fellow-men. 

Professor Rabi argues vigorously that 
science can advance only when research 
is carried out on a high plane of pure 
theory and experimentation with no 
thought of deriving results of practical 
value to humanity. One certainly need 
not search far to find numerous out- 
standing contradictions to such a view. 
Was not the foundation of chemistry 
laid by the ancient alchemists whose 
motives were the highly practical ones 
of making gold from cheaper metals and 
of discovering the elixir of life? <A 
number of the fundamental laws of as- 
tronomy were discovered by medieval 
observers who were seeking astrological 
relationships which they thought would 
enable them to foreeast the future—a 
most practical, if futile, purpose. Even 
today the pure-motive hypothesis is 
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questionable. An analysis of the cur- 
rent technical literature of chemistry 
and physics will show that a great many 
important principles and fundamental 
relationships have been discovered by 
scientists working in industrial labora- 
tories who began with general practical 
ends in mind and who climaxed their 
investigations with the development of 
new and valuable industrial materials 
and commercial devices. It is certainly 
not my contention that scientists must 
invent practical gadgets in order to 
benefit mankind. The point to be made 
is that science should be able to live and 
flourish outside the artificial atmosphere 
of unlimited financial resources and un- 
limited social irresponsibility. If genius 
is so nearly dead that it can exist only in 
an oxygen tent, we can scarcely expect 
to postpone the funeral much longer. 
There are two ways in which the pro- 
fessional scientist can serve humanity. 
The first method is by the development 
of ‘‘better things for better living.’’ 
The second method is by contributing to 
the education of society as a whole in 
order that the lives of men may be en- 
riched through understanding of an 
appreciation for the physical universe 
and all it contains—from stellar galaxies 
down to subatomie configurations. Path 
number one, the focus of the present 
controversy, has been discussed  suffi- 
ciently. The second path may be pur- 
sued either by enthusiastic teaching in 
an educational institution or by popular 
writing and public lecturing on current 
research. The scientist who refuses to 
follow one or the other course of action 


is unworthy of his salt. 
It is time that each man of science sat 
down at his desk and examined the book 


of his account with society. The debit 
side of the ledger will be crowded with 
entries. There he will find everything 
he knows—the entire cost of his general 
and specialized education—all he has 
learned from the experience of the past 
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and everything he has discovered in his 
own investigations. There he will also 
find his position in the community, his 
home, every comfort he enjoys, every. 
thing he owns, and every facility t 
which he has aecess. But what aboy: 
the credit side of the ledger? If , 
teacher, does he make an honest effort to 
disseminate effectively his knowledge 
among his fellow-men, or does he regard 
teaching as an odious task necessary 
secure his pay check? Does he report 
his researches to the public in under. 
standable language, or does he write ex- 
elusively for technical journals of smal] 
circulation and lecture only before meet- 
ings of his professional society? Does 
he graciously admit interested laymen to 
his place of research, or does he keep 
the door locked in order not to be both- 
ered? Does he try to explain what goes 
on at the frontier of his science, or does 
he save himself the trouble by assuming 
that the average man is too stupid to 
understand such matters? Does he in- 
provise and use to the utmost the research 
facilities available to him, or does he 
sulk in inactivity complaining that his 
apparatus is antiquated and _ useless! 
When he needs new equipment does he 
vo out and really sell his program, or 
does he curtly demand that ‘‘ those whose 
business it is to supply the funds’’ d 
their duty? Is his research enlightening 
and inspiring, or has it degenerated into 
the humdrum process of assembling, sort- 
ing, and cataloguing minutiae? 

It is through frank answers to ques- 
tions such as these that the scientist may 
trace the origin of the storm of public 
criticism that swirls about his laboratory 
today. Let him heed well the fact that 
the storm is of his own brewing. Let 
him revise his program better to meet 
the needs of the postwar world. Let him 
do so at once before a disillusioned s0- 
ciety decides the matter for him and 
again demands that science take a holi- 
day—this time a long one. 





THE STRANGE TRINITY CALLED MAN 


By A. BOYAJIAN 


{Hat human nature is a highly com- 
plex mixture of good and bad is a very 
old story, but that it is a trinity—a gen- 
uine three-persons-in-one trinity—is a 
discovery of psychoanalysis. 

The fundamental difference between 
conventional psychology and_ psycho- 
analysis is this: while the former has 
always econeerned itself with the con- 
sciousness, the latter has recognized that 
human personality is like an iceberg. A 
small portion of it is exposed to view 
above the surface, in the conscious mind; 
the bulk of it is concealed from view be- 
low the surface, in the subconscious, or 
in the depths of the unconscious. All 
strange behavior, even insane behavior, 
becomes explicable when its motivation 
is traced into these lower levels. The 
differentiation of the three partners in 
the trinity is visible enough above the 
surface of consciousness after it is 
pointed out, but it is particularly con- 


t 


spicuous at levels below the surface of 
the consciousness when these depths are 
probed by psychoanalytic methods. 

The so-called ‘‘unconscious’’ is not 
unconscious by any means; it is not a 
blind machine. It knows full well what 
it wants, and makes plans for it some- 
times more shrewdly than the conscious 
mind: it is uneonscious only in the sense 
that our waking consciousness is not 
directly aware of all that goes on in it. 

The popular misconception of psyeho- 
analysis as the psychology of sex origi- 
nates in the fact that sex may play a 
more conspicuous role in the unconscious 
than in the conscious mind, and there- 
fore it occupies a more prominent place 
in the psychoanalytic literature. The 
primary object of study of psychoanaly- 
sis, however, is the uneconscious—the 
study of sex is only incidental. 


When the three persons of the trinity 
function harmoniously, they may appear 
as different faculties or tendencies of the 
same person, and the casual observer 
may dismiss the theory of three persons 
in one as pedantry. However, when the 
three begin to work at cross-purposes, 
especially when discord breaks out 
among them so that one persecutes an- 
other, or worse yet, when one murders 
another (incidentally killing all three), 
there cannot be much doubt left as to 
whether human personality is more sig- 
nificantly interpreted as a trinity or 
merely as one person having a number 
of faculties and tendencies. 

That there has been some recognition 
of multiplicity in human nature is not 
to be denied. Who has not heard of the 
‘*body-mind-and-soul’’ theory of man? 
More often, however, human nature has 
been pronounced duplex. St. Paul was 
emphatic on the distinction between the 
“‘earnal’’?’ and the ‘‘spiritual’’ man. 
The ‘‘Dr.-Jekyll-and-Mr.-Hyde”’ picture 
is classic. While these contain much 
truth, they are very inadequate. They 
are not only fragmentary but also un- 
scientific in conception and erroneous in 
some of their important implications. 
For this very reason, it has been neces- 
sary to give new names to the three per- 
sons distinguished by psychoanalysis, so 
as to avoid the notions that cling to old 
words. 

Let us identify the three personalities 
briefly and then review some of their 
famous conflicts in history and fiction. 

First comes the Ego, a well-enough 
known fellow. He is the personification 
of reason, and the nominal head and 
mouthpiece of the trinity. As such, he 


generally poses and passes for the whole 
personality. Our ‘‘company manners’’ 


‘ 
ow 
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are largely those of the Ego. His major 
attributes are common sense, prudence, 
and expedience. In some respects, the 
Ego is the most decent member of the 
trinity, but he is also the weakest and is 
easily corrupted by the others. He 
counsels his partners, furnishes them ex- 
pert knowledge, and acts as their execu- 
tive; but frequently the others fool him 
or simply compel him to carry out their 
dictates against his own better judgment. 
He writes scientific treatises, develops 
philosophical systems, makes inventions, 
and in matters of abstract truth, such as 
mathematics, he talks with an absolute 
authority as if he were the voice of God. 
And yet, the amount of stupidity the 
Ego has advocated through the centuries 
is simply astounding. And in spite of 
all his talents, the Ego plays only a 
minor role in art and religion. 

The psychoanalytic name of the sec- 
ond member of the trinity is Id. This 
name may sound Chinese, but the Id is 
us more intimately than the other two 
members of the trinity, and far more 
important than they because he repre- 
sents the life instincts, or vital drives, in 
us. Although these instincts, or drives, 
are many, they are so well united in the 
long evolutionary process that in the 
normal person they do not ordinarily 
exhibit cleavage into separate personali- 
ties. The Id likes sex and is libidinous, 
but he is so only because he is the source 
of all emotion, and hence of love in all 
its manifestations, and also of much hate. 

The Id is the creative member of the 
trinity. He surely is more than animal, 
as he is the fountainhead of all artistic 
inspiration. The Ego can write verse, 
but only the Id can put into it the spirit 
that elevates verse to the rank of poetry. 
The Ego ean furnish correct harmony 
(after learning it from the Id), but only 
the Id ean furnish an enduring melody. 
The Ego can draw and eolor, but only 
the Id can furnish the ingredient that 
makes the difference between a colored 


drawing and an artistic painting. The 
Ego can write excellent history, but only 
the Id can write good fiction. Our gen. 
tlest emotions spring from the Id; and 
the tender grace of parenthood is his ex. 
elusive gift. The Ego strains his intel- 
lect and calls God ‘‘the Infinite,’’ which 
means ‘‘bigger than you can imagine’’— 
a sorry compliment. Intuitively, the Id 
calls him ‘‘Father’’ and infuses human 
life with divinity. 

The Ego’s workshop is in the cortex, 
that of the Id extends down to the thala- 
mus, and therefore much of the latter’s 
activity is below the surface of conscious- 
ness. Thus, when communications reach 
the Ego from the Id, they may appear as 
sudden inspirations. 

In the unconscious, the Id preoceupies 
himself particularly with those interests 
of his that are repressed by the other 
members of the trinity. Sex is perhaps 
the most important one of those interests, 
but there are others, many of them aris- 


ing from infantile and childhood experi- 


ences. The manifestations of the sub- 
conscious workings of sexual energy so 
impressed Freud that he christened them 
the Libido. So, in the early days of the 
new science, the human personality was 
double (even though not officially so 
stated )—the Ego and the Libido. Some 
psychoanalysts now use the word Libido 
more broadly as synonymous with Id. 
In this article it will be so used because 
it is a more familiar word, with more 
eolor and potential—although a certain 
amount of odium also attaches to it, from 
which the colorless word Id is free. 

The Id, or Libido, is the dynamo of the 
trinity: he fu'ynishes both objectives and 
energy to the So he is perpetually bent 
on achieving some desired goal and 
would destroy anything that stands in 
his way, except for the restraining hands 
of the other two persons of the trinity— 
the rational Ego and the third person. 

And who is this third person? 

Conscience is his popular name, Super- 
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ego his psychoanalytic name. That con- 
science speaks to us as if it were the 
voice of another person—perhaps as the 

ice of God—will be readily granted, 
and to that extent at least, the multi- 
plicity of human personality may be 
conceded. The fundamental difference 
between the psychoanalytie concept of 
the Superego and the popular notion of 
conscience is that the Superego is larger 
than the conscience and includes it. 
Conscience is the Superego as the latter 
appears in consciousness, but the Super- 
ego works also in the unconscious, as the 
conscience of the unconscious, and does 
some of its most important work there. 
Of the latter, we are not directly aware, 
but we have a great deal of indirect 
positive knowledge of it. 

Conscience is sometimes thought of as 
primarily interested in religion, but the 
Supergo is seen to enforce all tribal and 
social taboos, political loyalties, the dic- 
tates of fashion, the codes of professional 
conduct, the amenities of the club, the 


rules of the shop, the rules of sport, the 
traffic regulations, and even the unwrit- 


ten codes of the gangsters. At the sub- 
conscious level, it keeps guard over the 
Libido and the bodily functions, even 
when the Ego sleeps. For instance, it 
guards the sphincter muscle to keep the 
bedding dry and clean; keeps dreams 
within bounds; and wakes us up in the 
morning at the right time. 

Censorship of the Libido is, of course, 
also one of the functions of the Ego. 
Perhaps because routine repetitive cen- 
sorship would be an unnecessary burden 
on the Ego, this duty has evolved into 
a separate function delegated to the 
Superego. As this type of work does 
not require much intelligence, the Super- 
ego is a dullard compared with his part- 
He is easily won over by all kinds 
of established authority and is the great 
ally of conservatism, although he also 
spurs an occasional crusader. The very 
fact that it is the function of the Su- 


ners. 


perego to check the Libido carries with 
it the danger that a_ hypertrophied, 
or otherwise malfunctioning Superego, 
may tend to choke the Libido. 

Human personality, then, consists of 
these three persons: Ego, Superego, and 
Libido; or, in the more familiar terms, 
Reason, Conscience, and Desire. In the 
normal individual, they so complement 
and balance each other that the resultant 
is an apparently single personality with 
a certain characteristic complexion, de- 
pending on their proportionate strength. 

Under the influence of the 
equilibrium within the personalities of 
our trinity is altered, and hence the com- 
personality 
igo and Superego are 


aleohol, 


plexion of our composite 
changes. The 
dulled more than the Libido, and there- 
fore the latter gets freer rein. Thus his 
joy in living and loving comes to the fore 
While it is gener- 


‘*releases 


more conspicuously. 
ally recognized that alcohol 
it is not so generally under- 
> are conflicts 


>] 


tensions, ’’ 
stood that these ‘‘tensions’ 
within the trinity and are eased by dull- 
ing the censorious partners and ‘‘releas- 
ing’’ the Libido. 

At night the Ego sleeps much more 
deeply than the other two, and the com- 
plexion of our sleeping personality is 
considerably different from that of our 
waking one. This shows itself clearly in 
dreams. The Libido takes advantage of 
the drowsy Ego and enacts its hopes, 
wishes, and fears in dramatic scenes on 
the stage of the lower levels of conscious- 
ness. The Ego takes these dreams as 
reality because he knows he is not imag- 
ining them and, being drowsy, he does 
not suspect that the Libido may be con- 
eocting them. In dream there 
are three real persons, namely, the part- 
ners in the trinity. All others are pup- 
pets, mostly the creations of the Libido. 
Concealed in the subconscious, the Libido 
pulls the strings and speaks for the pup- 
pets as a master-ventriloquist. The Ego 
watches as an innocent bystander or fre- 


every 
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quently enters into the play, like a spec- 
tator walking up to a magician’s plat- 
form. As the Libido is rigidly controlled 
during waking hours, now it would like 
to do a lot of wishful thinking without 
arousing its censorious partners. To 
accomplish this, it resorts to symbolism, 
and that makes dreams seem fantastic; 
but dreams are no more so than code 
messages. When decoded, both make 
sense, sometimes fearful sense. Thus, 
dreams provide a clue as to what is going 
on in the subconscious, and that is why 
the psychoanalyst is very much inter- 
ested in them. Many a symbolic murder 
is committed by the Libido in dreams, 
without the knowledge of the Ego or the 
Superego. The person remembers the 
dream but does not understand it and 
may not believe the interpretation of the 
psychoanalyst. , Conflicts in the uncon- 
scious, between the Superego and the 
Libido, lead to symbolic nightmares, al- 
though we may well grant a nightmare 


may also be caused by a physiological 


discomfort. Even in the latter case, it 
is possible that the physiological discom- 
fort initiates the mental conflict. 

The Libido uses skillful camouflage to 
dodge the censorship of the Ego and 
Superego, even in our waking hours. At 
the New York World’s Fair, millions of 
men and women innocently gazed at and 
admired the ‘‘theme’’ of the Fair—the 
Trylon and Perisphere—while their un- 
conscious drank in the lightly disguised 
phallic symbolism. We may grant that 
the architect’s Ego also was innocent in 
this matter. He says the Trylon was the 
logical answer to the requirement of visi- 
bility, and the Perisphere was needed 
for an interior display of the nighttime 
view of the heavens and the countryside. 
How clever of the Libido, and how naive 
and innocent of the Ego! The architect 
never explained why the Trylon and the 
Perisphere had to be adjacent to each 
other; what need there was for such de- 
ceptive words as Trylon and Perisphere ; 
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and why no elevator was ever placed jn 
the Trylon to enable visitors to get an 
adequate view of the Fair. Artists put 
things in their paintings unaware, and jt 
is common knowledge that composers do 
not always understand the music welling 
up from the unconscious. So they call 
their compositions ‘‘Symphony No. 1,” 
‘“Concerto No. 2,’’ ete. It was some 
time after the composition of his Fifth 
Symphony that Beethoven interpreted it 
as ‘‘Thus Fate Knocks at the Door.’’ In 
daily life, much of our motivation jis 
unconscious—from either the Libido or 
the Superego—and our ‘‘reasons’”’ 
our behavior frequently are only ration- 
alizations. 

The Superego not only restrains but 
may also punish. ‘‘He that diggeth a 
pit shall fall into it,’’ says the Good 
Book, and centuries of human experi- 
ence show that it is true. Who or what 
could be the agency for such divine jus- 
tice? Why look beyond the Superego! 
While the Libido and the Ego have 
turned a deaf ear to him and are digging 
a pit for the innocent, the Superego is 
muttering, ‘‘Wait and see if I don’t 
push you two into that pit when you’re 
unwary.’’ 

Just as Reason’s function is to be an 
unerring guide to truth (though he is 
frequently guilty of much stupidity), so 
Conscience’s function is to be an uner- 
ring guide to ideal conduct (though he 
is frequently guilty of much crime). 
Often, too, he is neither the voice of 
God nor of reason but of some tradition, 
prejudice, or some other false authority. 
Right or wrong, he acts as judge, jury, 
and executioner and punishes disobedi- 
ence, sometimes with much craelty. He 
is impartial, too, punishing his partners 
sometimes worse than others. The hor- 
rors of the inquisitions perpetrated by 
eruel Superegoes are well known. Wit- 
ness the following letter written by the 
minister of a Boston church in the year 
of our Lord 1682: 


for 
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T0 YE AGED AND BELOVED, Mr. JOHN HIGGINSON: 


There be now at sea a ship called Welcome, 
which has on board 100 or more of the heretics 
and malignants called Quakers, with W. Penn, 
who is the chief scamp, at the head of them. 
The General Court has accordingly given sacred 
orders to Master Malachi Huscott, of the brig 
Porpoise, to waylay the said Welcome slyly as 
near the Cape of Cod as may be, and make cap- 
tive the said Penn and his ungodly crew, so that 
the Lord may be glorified and not mocked on the 
soil of this new country with the heathen wor- 
ship of these people. Much spoil can be made 
of selling the whole lot to Barbadoes, where 
slaves fetch good prices in rum and sugar, and 
we shall not only do the Lord great good by 
yunishing the wickeds, but we shall make great 
good for His Minister. 

Yours in the bowels of Christ, 

CoTrTroNn MATHER 


1 
I 
{ 


If such a Superego should turn against 
its partners, would it hesitate at killing 
them ‘‘so that the Lord may be glori- 
fied’’? The ascetic self-tortures of the 
early centuries represent a cruel Super- 
ego torturing the Libido with the assent 
of a mistaken Ego, based on a misunder- 
standing of the gospel of Jesus Christ. 
Such asceticism is nearly extinct now, 
but other forms of masochism are in 
style. 

Let us consider now some 
cases of murderous conflict within this 
unholy trinity. For the purposes of 
this article we shall define as true suicide 
only those cases of self-destruction in 
which the three persons of the trinity 
agree that death is better than life, but 
as murder those cases resulting from a 
conflict among them. Sometimes we can 
tell which of the trinity killed which, 
with malice aforethought, with full 
knowledge that killing the other will be 
the end of all three, and reconciled to it: 
a suicidal murder, but murder just the 
Although the end effect is the 
same in both eases—death for the trinity 

yet in the first case the motive is sui- 
cide, in the second, murder. 

It is a surprising conclusion of some 
psychoanalysts that true suicides are 
rare. Frequently, what appears as a 
suicide in the coroner’s report is murder 
within the trinity. For instance: 


classical 


same. 


In Victor Hugo’s immortal novel, 
Les Misérables, we see the police officer 
Javert standing on the brink of the river 
Seine in Paris, in the dead of the night. 
He plunges in and is drowned. 

Suicide or murder ? 

Murder of an implacable Superego by 
a Libido and Ego in desperation. Ja- 
vert’s conscience, as the agent of the law, 
was making life miserable for Jean Val- 
jean, with whom Javert’s and 
Libido sympathized and suffered and 
revolted. Death alone would silence 
that unreasonable conscience of his, so 
death was dealt to him. 

That story features also conflict within 
the personality of the hero—Jean Val- 
jean—his Superego hounding him all 
through the story, demanding surrender 
to the law with great humiliation to his 
Ego and great privation to his Id, and 
these two resisting the Superego success- 
fully as long as no one else is concerned. 
But the moment the interests of another 
person are endangered, the Superego is 
aroused to greater effort and obtains the 
surrender of the other two. When Jean 
Valjean’s son-in-law learned of his pain- 
ful past (and present) and offered to 
secure pardon for him through political 
influence, he that what he 
needed was pardon from his conscience! 
But that could not be secured through 
political influence and was not secured 
even by all his good deeds, and so his 


+ 
ufO 


answered 


whole life was one of agony and martyr- 
dom to his conscience. 

The story of Dr. Jekyll and Mr. Hyde 
ends with what the coroner would call 
suicide. The screen version recoguized 
murder in it and ended with words like 
‘‘Mr. Hyde has killed Dr. Jekyll.’’ Un- 
doubtedly, Hyde’s scandalous conduct 
led to the tragic end, and therefore the 
Libido may be said to have killed the 
Ego. But what is lacking is explicit 
recognition of the trinity, of the part 
played by the Superego. In the long- 
drawn-out conflict between the Superego 
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and the Libido, the latter had the upper 
hand until the situation arose in which 
life’s appeal to the Libido was greatly 
weakened. The Superego, now more in- 
furiated than ever, ordered the Ego to 
kill and punish the Libido. The order 
was carried out because the Libido was 
now too indifferent to life to offer serious 
resistance. 

A fourteen-year old apprentice of a 
cobbler was very much impressed by an 
adult conversation about a certain cus- 
tomer having been blinded for blas- 
phemy. Soon after that, his eyes began 
to bother him, and an oculist advised 
him to change his occupation to some- 
thing less exacting to the eyes. His eyes, 
however, steadily grew worse, and on 
occasions his retina would bleed. Ocu- 
lists were unable to help, and the boy 
(by this time a man) consulted the 
psychiatrist Georg Groddeck, telling him 
his story. For brevity, the diagnosis 
and subsequent events are condensed 


here into a short dialogue. 


Doctor. How do you account for the bleed- 
ing of your eyes? 

Patient. It happens invariably in the fall, 
in October, and also at other irregular times. 
In the fall, nature is dying, and I feel sad. I 
cannot account for the other times, or the pres- 
ent case except that my little girl accidently hit 
me in the eye. 

D. Did anything serious happen to you in 
the fall? 

P. No. 

D. Give me a number. 

P. Eight. 

D. Did anything serious happen to you when 
you were eight? 

Ey es 

(Previous reference to the blind man came to 
the doctor’s mind.) 

D. Did you ever blaspheme God? 

P, (laughing.) I used to be a pious child 
but for many years I have not gone to church. 
I don’t believe in those things any more. 

Suddenly the man grew pale, and fainted 
away. When he came to himself again, he broke 
down in weeping confession. 

P. Doctor, you are right. I am a blasphemer. 
It was in October, I was eight years old, and 
with a bunch of other boys, I was throwing 
stones at a border crucifix. My stone hit the 
mark, and the image of Christ fell down and 
broke into pieces. We fled, terrified. 


Any number. 
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D. When did this last bleeding start? 

P. Yesterday, at five, while I was waiting 
for a car at a certain corner. 

D. Go back there now, look all around, and 
report to me what you see. 

The patient returned with a statement that he 
saw a large crucifix! 

The retinal hemorrhage was punishment ad- 
ministered by an ill-advised superego, aroused 
by the sight of the crucifix. With the reeduca 
tion of the patient’s mind, his eyes steadily im- 
proved, and in time he secured and held a job 
as a bookkeeper, a most severe task for eyes. 

Consider St. Paul’s case. His stern 
Superego, energetic Libido, and mistaken 
Ego conspired to persecute the Chris- 
tians. He helped stone Stephen, and 
drove others into dark dungeons. He 
probably threatened also to blind them 
so they would be eternally in a dark 
dungeon. But as his contact with the 
Christians grew, his Ego saw that these 
were not bad people, that it was a crime 
to persecute them. The Superego then 
relented, but the Libido continued the 
persecution. On the way to Damascus, 
the Superego revolted against the Libido 
and turned on it with a terrific thrust: 
It’s you that deserves to be blinded, not 
those Christians, and you’re going to get 
it! The subconscious explosion sounded 
like thunder and lightning to his Ego. 
He was knocked down blind and help- 
less. ‘‘Saul, Saul, . it is hard for 
thee to kick against the goads [of thy 
eonscience].’’ When Ananias gave him 
the authoritative word of forgiveness for 
his sin, Paul’s Superego relented, and 
his Libido regained his sight. 

The Master-Healer knew intuitively 
the need of many of his patients and 
applied the correct remedy to them, say- 
ing, though not to all, ‘‘Son, thy sins are 
forgiven thee.’’ These people went home 
happy, not only because their physical 
ailments had been relieved, but also be- 
eause they felt a joy and peace in their 
hearts transcending their understanding. 
The magie words of the Master had re- 
lieved the unconscious conflicts gnawing 
at their vitals. 

The flowering of Christian love in 
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Paul’s Libido never quite succeeded in 
completely humanizing his intolerant 
Conscience. Listen to him write to the 
Galatians, who have had a doctrinal row: 
“This simply means that certain in- 
dividuals are unsettling you; they want 
to distort the Gospel of Christ. Now 
even though it were myself or some angel 
from heaven, whoever preaches a gospel 
that contradicts the gospel I preached to 
you, God’s curse be on him! I have 
said it before and I now repeat it; God’s 
eurse be on him!’’ (Gal.1:7-9) Com- 
pare this with the spirit of the Master: 
‘« |. they went, and entered into a vil- 
lage of the Samaritans . and they 
[the Samaritans] did not receive him. 
... And when his disciples, James and 
John, saw this, they said, Lord, wilt thou 
that we command fire to come down from 
heaven, and consume them, even as Elias 
did? But he turned and rebuked them, 
and said, Ye know not what manner of 
spirit ye are of.’’ (Luke 9: 52-55) 
Paul’s theology also was profoundly 
influenced by his stern Superego. The 
following words of James probably rep- 
resented also the temper of Paul’s con- 
science: ‘‘For whoever shall keep the 
whole law, and yet stumble in one point, 
he is become guilty of all.’’ (That is, if 
you pass a red traffic light, you thereby 
become guilty under all the provisions of 
the penal code.) Such a stern con- 
science could not be appeased with any- 
thing less than the most precious blood, 
and Paul had the inspiration to offer the 
blood of Jesus Christ in his defense. 
That was one of the most momentous 
events in history—for ages «o come, hu- 
manity suffering at heart as Paul did 
will find salvation and joy as he did. 
Like astronomy, psychoanalysis is 
neither religious nor irreligious: it only 
reveals the mechanism through which 
man, God, or the Devil may work. As 
an example of the Devil’s work, the Am- 
sacrificed their first-born to 
Whom were they appeasing? 


monites 


Moloch. 
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A stone statue? More likely, the Moloch 
of a Superego in their unconscious. Su- 
perstition? Of course, but that only 
because in all ages people have fashioned 
their gods in their own image. The He- 
brews solved the conflict in the human 
personality by a token sacrifice of sex in 
the ritual of circumcision, supplemented 
by the shedding of the blood of an 
animal. 

Although generally the conflict is be- 
tween the Superego and the Libido, 
sometimes it is between the Superego and 
the Ego. Here is an example that 
recently appeared in the papers: 

MINISTER’S SON KILLS SELF 

A minister’s 16-year-old son, who left notes 
indicating that he debated with himself ques 
tions of belief and nonbelief, was found dead in 
a L——————- College chemical laboratory to 
day. Sixteen gas jets in the room located in 
Gayley Hall were open, according to police, who 
said a note had been fastened to the laboratory 
door, warning other students against entering 
because of the fumes. The boy was J-————— 
B. R——-———-, 16, a freshman, whose father 
is the Rev. M——— pastor 
Presbyterian Church, Staten 
— was on the dean’s 
list and was a member of the college choir. 


ment pene, 


Yt ee 
Island, N. Y. 


Pte 


Aithough death from conflict between 
theological dogma and reason are un- 
usual, milder eases of such conflict are 
quite common among scientific people 
brought up in fundamentalist families. 
A modus vivendi is generally established 
by going to church on Sunday, to the lab- 
oratory on Monday, and by never discuss- 
ing doctrinal matters or even religion. 

Violently murderous conflict within 
the human personality is of course rare, 
but a greater amount of harm is done by 
the less spectacular cases because they 
are so prevalent. 

An oversimplified picture of the de- 
velopment of an internal conflict be- 
tween the Superego and the Libido in 
the adult may be described as follows: 
An antagonistic social environment, more 
powerful than the individual, arouses 
aggressive impulses in the Id, and these 
are repressed jointly by the Ego and the 
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Superego, the former counseling pru- 
dence, the latter demanding obedience 
to authority. The repressed resentment 
festers in the subconscious into more 
seriously aggressive impulses, and this 
excites the Superego into more drastic 
controls against the Id. Thus, ten- 
sion begins to build up and may ex- 
plode sometime. Surely, ‘‘Blessed are 
the meek.’’ Blessed are also those who 
are not exactly meek but have mastered 
the art of diverting into constructive ac- 
tivities those pugnacious energies that 
may be mobilized in them by external 
opposition. 

Human unhappiness arising from in- 
ternal conflict is deeper than that from 
external conflict, though the two react on 
each other; and the establishment of in- 
ternal peace may be a prerequisite to the 
establishment of a durable world peace. 
If we could but see the internal conflicts 
of men like Hitler engaged in creating a 
world conflict! About the general causes 
of war, perhaps the ostensible ones, like 
the Versailles Treaty, ete., are merely ex- 
cuses, the real causes being the conflicts 
within the personalities of the leaders. 
James said many centuries ago: ‘‘ Whence 
come wars and whence come fightings 
among you? Come they not hence, even 
of your passions, that war in your mem- 
bers?”’ 

In The Art of Happiness, John Cowper 
Powys says: 

I myself have discovered, from examining the 
behavior of my own mind, that there is a cruel 
demon in it that derives sadistic pleasure from 
trying to force me to think of the very things 
that especially make me shudder. And the 
happier I feel,..., the more energetically 
does this demon under my own helmet call to 
my attention what I particularly loathe to think 
about. 

That there is in all of us a will-to-life is 
universally recognized, and self-preser- 
vation is said to be the first law of nature. 
Some philosophers have also observed 
that in all of us there is also a will-to- 
death, as if self-destruction might be a 
second law of nature. This is stated 


very effectively by Dorothea Brande in 
Wake Up and Live: ‘‘ With the time and 
energy we spend in making failure a 
certainty, we might have certain success, 
... It takes energy to fail. . . . Then 
why do we work hard at failure? Be- 
cause, besides being creatures subject to 
the Will-to-Live and the Will-to-Power, 
we are driven by another will, the Will- 
to-Fail, or Die.’’ 

This condition may be _ responsible 
for certain slow, unconscious suicides, 
producing either organic or functional 
disorders. _ People who do not spare 
themselves, those who take unnecessary 
chances, may well be suspected as ailing 
with a mild case of will-to-death. 

If this is true, it must have a profound 
biological significance. It has: when 
functioning properly, it is an instrumen- 
tality for race-preservation as against 
self-preservation. This is evident at the 
lowest level of the unconscious in the 
senile degeneration by which the body 
eventually commits suicide. It is evi- 
dent also at the highest level of con- 
sciousness in the role of the conscience as 
the champion of the interests of the race 
at the expense of the individual harbor- 
ing him! Although psychiatrists are not 
unanimous, I am convinced that the 
Superego is present in the lower animals 
also, as an instinctive conscience guard- 
ing the safety of the herd. Trinitarian 
psychology explains nicely how the Su- 
perego gone wrong may torture the indi- 
vidual with no benefit to the race. 

As the subconscious is a master of dis- 
guise, the will-to-death may take forms 
that will fool all but the experienced 
psychiatrist. Here is an agitator talk- 
ing about his superior race and blood, 
his unconquerable will, and his irresis- 
tible determination to conquer the world 
or go down in the attempt, pulling down 
the rest of the world with him. Is he 
driven by the will-to-life-and-power! 
Or is not such reckless gambling with 
life sufficient evidence in itself that the 
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man is driven by the will-to-death, dis- 
oyised as will-to-power, so as to evade 
whatever conservative controls may have 
been left in his personality? When one 
reads about the kind of will-to-power 
that Nietzsche visualized as the highest 
eood and just what he would do with it 
after he got the power, one cannot help 
but conclude that he was driven by a 
disguised, insane  will-to-spectacular- 
death. Many people in Germany seem 
to be afflicted with such a_ neurosis. 
They even have a name for it—Gotter- 
dimmerung—twilight of the gods. It 
is not unreasonable to assume that Wag- 
ner’s Id sensed the ailment all around 
him and expressed it in Der Ring der 
Niebelungen. No wonder many Ger- 
mans, especially the nazis, are extremely 
fond of that music—it expresses sonor- 
ously their subconscious longing for an 
epie end. 

Not all self-mutilations are due to 
an internal conflict. One large class of 
them are instruments of warfare against 


others—passive in appearance, but very 


aggressive in intent and sometimes very 
effective. Children ery so as to have 
their way with their parents; women 
ery and even become sick so as to have 


their way with their husbands; the jilted 
lover threatens to shoot himself unless 
the young lady will marry him; Gandhi 
goes on a hunger strike to fight the Brit- 
ish Government; and the Gold Coast 
native hangs himself at the door of his 
powerful enemy. The suecess of this 
type of warfare or aggression depends 
on driving a wedge between the Super- 
ego and the rest of the opponent’s per- 
sonality ; or, failing that, driving a wedge 
between the opponent and the public con- 
science. The argument is ‘‘You drove 
me to this, my blood shall be on your 
head [conscience].’’ Or, ‘‘He drove 
me to this; regard him as a criminal.’’ 

In the light of all the foregoing, one 
can see an unsuspected psychoanalytic 
reason for the ancient friendly admoni- 
tion, ‘‘Be good to yourself.’’ 
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Most of us who have given even casual 
attention to the ways of wild creatures 
have from time to time witnessed acts of 
courage in the defense of home or young 
that have made our pulses throb with ad- 
miration. It may have been a mother 
raccoon returning heroically to rescue a 
eub who had lagged behind when danger 
threatened; or a parent bird defending 
her nestlings from a cat or a snake; or 
else we ourselves were the object of at- 
tack, when our well-intentioned visit to 
the nest was misinterpreted. We mar- 
vel at such dauntless heroism, and ques- 
tion whether we would possess the valor 
to confront enemies so many times 


greater and more powerful than our- 
selves, even in the defense of those we 


most love. 

Of all my adventures among wild 
things, no recollections are more grate- 
ful to memory than those of their heroic 
acts in the defense of their homes. For 
nothing so warms the heart, even of the 
timid, as the sight of courage put forth 
in a good cause. Most of these recollec- 
tions center about birds. Once, while 
bathing in a tropical river, my attention 
was drawn to a sudden commotion 
among the bushes overhanging the chan- 
nel. A Song Tanager (Ramphocelus 
costaricensis) had her nest there. <A 
slender green snake, about two feet 
in length, had surprised her by a 
stealthy advance and was devouring her 
spotted blue eggs. The tanager, erying 
loudly in her nasal voice, was fluttering 
about, trying to fight off the serpent. If 
she did not actually peck the lustrous 
green body, she certainly came within an 
inch of touching it. I fear that I was 
more the partizan than the disinterested 
scientific observer, for I no sooner be- 
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came aware of what was happening than 
I began to look for a weapon—which, as 
usual, was not to be found when mos 
urgently needed. As soon as I could 
lay hands upon a stick that brought the 
snake within reach, I rushed to the 
bird’s assistance and knocked her green 
enemy into the water, just too late t 
save her eggs. 

Meanwhile, the tanager had been hov- 
ering around her doomed nest, very 
nearly, if not actually, in contact with 
its assailant. This display of courageous 
determination surprised me, because 
where man is concerned the female Song 
Tanager is one of the most timid of birds 
at her nest. The green serpent was to 
the tanager in size as a boa or python 
from fifteen to twenty feet in length to 
a man. (The boa which the intrepid 
Waterton engaged in a wrestling bout 
amid the Guiana forests was, if I right) 
recall, of far inferior proportions; and 
few men, I imagine, would care to repeat 
his exploit.) The fact that the tanager’s 
defense against the snake was ineffective 
did not prove that she had failed to 
inflict punishment upon it; for I once 
watched a serpent of another kind, a 
mica, mortally wounded by bullets, con- 
tinue to gorge upon the contents of tlie 
nests in a colony of Lawrence’s Caciques. 
A ravening snake appears to be insensi- 
tive to pain and almost insensible to 
danger. 

Often I have myself been the object 
of attack by too-zealous parents unable 
to understand my benevolent curiosity. 
One of the vivid recollections of my 
boyhood is of an adventure with a par- 
ent Bob-white Quail. Riding along a 
winding country road on my bicycle, | 
saw her cross with her covey of downy 
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chicks ahead of me, and dismounted just 
in time to catch one of the stragglers. 
But the old bird, noticing the fate of 
her chick, turned and dashed toward me 
so belligerently that I dropped my tiny 
captive and retreated. An angry barn- 
yard hen will sometimes make as fierce 
an attack in defense of her chicks. 
Years later, a pair of Catbirds (Dume- 
tella carolinensis), nesting in a thorny 
barberry hedge between two _ houses 
in the suburbs of a great city, gave 
a fine display of courage and cooper- 


ation in the defense of their nest. 


During the female’s frequent absences 
from ineubating her three blue eggs, her 
mate would almost invariably perch in a 
little hawthorn tree hard by the nest, 
where he could keep watch over it. 
Here he stood guard in silence; but 
upon the return of the female he went 


off to a more distant ash tree to resume 
his sweet music. Whenever I came near 
his treasures, he advanced very close to 
me, tail spread and wings quivering, 
hopped excitedly about, and uttered 
loud mews. If I held my hand above 
the nest, the female Catbird would strike 
it with her feet. After the eggs hatched, 
both grew bolder in the defense of the 
nestlings. The mother bird would now 
not only strike my hand, but actually 
alight upon the back of it and peck me 
vigorously with her slightly deformed 
bill. The blows were rather painful, 
and at times drew a few drops of blood. 
[f I turned the palm of my hand up- 
ward, she dared not rest upon it, but 
pecked from the side. Meanwhile, the 
father would flutter about my head, 
sometimes striking me. All in all, this 
vas the most vigorous mauling I have 
ever received from any pair of birds. 
The human hand, with its five long, 
mobile, grasping fingers, must seem a 
terrible instrument to creatures with less 
versatile forelimbs. I imagine that they 
look upon it with the same degree of 
aversion and dread as we do the ten- 
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tacles of an octopus, the fangs of a ser- 
pent, or the sting of a scorpion. The 
Catbird, who doubtless had enjoyed no 
previous opportunity to study the mode 
of action of a hand, seemed instinctively 
to know which way the thing worked, 
and made her attacks with due caution. 
While taming a filly, I found that she 
would take food from my hand, and 
nuzzle my face, long before she 
willingly submit to being touched with 
She appeared to have the 


vould 


my fingers. 
same dread of them as the Catbird. 

In the forests of Panama, a male 
Slaty Antshrike (Thamnophilus pune- 
tatus), a bird somewhat smaller than the 
Catbird, defended his nest with equal 
valor. He was standing guard beside 
the little moss-trimmed cup when I at- 
tempted to lift out one of the nestlings. 
Fluttering his spread wings, expanding 
his tail into a black fan tipped with 
white, raising the blackish feathers of 
his erown, and spreading the slate-col- 
ored plumage of his back to reveal the 
white patch usually concealed in its cen- 
ter, he resembled a wild Indian in full 
panoply of war. Then, darting forward, 
he bit the tip of a finger—I suppose with 
all the might of frenzied parental devo- 
tion, yet so lightly that I scarcely felt 
the nip. Twice he repeated his daring 
assault, then retreated a little way. 
Meanwhile his mate, creeping over the 
cround close by, tried to lure me away 
by the familiar ‘‘broken-wing’’ ruse. 

Many other birds have displayed sig- 
nal courage in defending their 
from my well-meant but probably ter- 
rifying intrusion. I recall a mal 
Groove-billed Ani who foreefully buf- 
feted the back of my head whenever I 
visited his nestlings in the thorny orange 


nests 


tree. A Verreaux’s Dove, who could not 
easily be frightened from its overhead 
nest in a coffee plantation, gave a sting- 
ing wing-blow to the mirror I held up to 
see the contents of the shallow cup— 
stinging, I fear, only to its wing. Then 
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it dropped to the ground and gave one of 
the best exhibitions of broken-winged 
helplessness I have ever witnessed. <A 
Short-legged Wood Pewee, one of the 
smallest and weakest of the flycatchers, 
made most spirited demonstrations when- 
ever I visited his nest, dashing close by 
my ears with angry snaps of his little 
bill. Trespassing birds far larger than 
himself were treated in the same fashion. 

The literature of natural history, both 
dryly scientific and that intended to 
make more exciting reading, is full of 
accounts of the reckless courage which 
birds and mammals at times display in 
the defense of their young. Many an 
egg collector has had cause to rue his 
climb to a hawk’s eyrie defended by 
parents strong of talon and dauntless 
of heart. 

Some birds display their fortitude by 
clinging staunchly to their nests in the 
face of danger, rather than by bold at- 
tack. Chiefly, these are of kinds whose 
coloration renders them inconspicuous; 
to move would be to cancel the value of 
their protective coloration and to catch 
every watchful eye. Hence they remain 
sitting motionless in the face of an 
enemy until it is almost upon them, as 
though hoping against hope that they 
had not been seen. Yet it is not always 
the neutrally colored bird who remains 
faithfully at her post of duty: a Robin 
and a glittering hummingbird have per- 
mitted me to touch them lightly as they 
sat. But the bravest and most devoted 
of all the ineubating birds I have ever 
known was a tiny female Yellow-thighed 
Manakin (Pipra mentalis). Clad in dull 
olive-green, quite lacking the brilliant 
searlet that adorns the head of the black 
male, she was a most inconspicuous ob- 
ject as she sat in her shallow nest, hardly 
bigger than a watch glass, in the under- 
errowth of the tropical forest. She clung 
stubbornly to her nest, and allowed me 
to smooth the feathers of her back, touch 
her breast and bill; even shaking the 


branch that supported the nest would 
not cause her to forsake it. Since she 
could not easily be made to leave, when 
I wished to learn whether her eggs had 
hatched, I was obliged to push my fingers 
beneath her breast and feel. I found 
her clinging to the little cup with her 
feet. She provided a unique object for 
photography; she was the only mature 
bird I have ever known who would allow 
herself to be gently pushed about on the 
nest into just the pose the photographer 
desired. Yet away from their nests, 
these manakins are not devoid of a 
wholesome caution in the presence of 
man. 

Birds that breed in burrows often re- 
main on their nests with ineredible dis- 
regard of their personal safety. This is 
especially true when the nestlings have 
just hatched, for it is then that parental 
devotion is at its most fervent pitch. | 
have opened the burrow of a _ Blue- 
throated Green Motmot, and of a Green 
Kingfisher, and lifted the parent bird 
unresisting from its newly hatched nest 
lings. A big Ringed Kingfisher re- 
mained upon her eggs with equal brav- 
ery; but her powerful beak forbade fa- 
miliarities. Yet all of these birds were 
free to escape, since I had opened their 
burrows at the rear, and they might have 
slipped down the entrance tunnel to the 
outer air. 


Burt despite all the steadfast devotion 
of birds to their nest, their zeal in its 
defense, their reluctance to forsake it 
even in the face of enemies far larger 
and more powerful than themselves, less 
than half of all bird nests remain invio- 
late until the young are fledged. Stud- 
ies have been made of the nest-losses of 
many kinds of birds in the most varied 
regions. Only oceasionally, where suffi 
cient nests to be statistically significant 
have been followed through, has the 
number of losses been much below 50 


percent. In the North Temperate Zone 
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the premature loss of from 50 to 60 per- 
yt of all open nests seems to be the 
mule; often the destruction is consider- 
ably greater. In the tropical forest, the 
oss of nests is sometimes as high as six 
n seven. This will not surprise us, 
when we remember that the enemies of 
hirds are numerous, while the birds 
themselves—for all their zeal—are for 
the most part harmless creatures whose 
only defense lies in flight. 

But what does seem incompatible with 
the parent birds’ manifestation of de- 
votion and eoneern is the fact that they 
nearly always survive the loss of their 
eves or nestlings. Very infrequently 
one finds evidence, in the form of feath. 
ers scattered about and below the nest, 
that the parent bird has shared the fate 
of its offspring. And even this telltale 
sign of disaster may be misleading, for 
[ have known parent birds to leave many 
feathers behind, yet survive to build 
another nest. Nearly always, the de- 
spoiled nest is followed by another and 
another, until at last a brood is fledged, 
or the breeding season draws to a close. 
[ have known a pair of birds to build 
four, five, or even six nests in a season, 
vet not raise a single nestling until it 
was fledged. 

Are we to conclude from this that the 
solicitude of parent birds—their cries 
of distress, their attacks and feints of 
attack, their steadfast clinging to the 
nest in the face of danger—is all a sham 
and a bluff; that in their boldest resis- 
tance to the intruder they are acting a 
part, just as when they flutter away 
over the ground feigning a broken wing? 
Can it be that they have no real feeling 
in the matter, and not the least intention 
to sacrifice their lives in the defense of 
their offspring ? 

Birds do in faet at times give up their 
lives in the defense of their nests. If 
Audubon’s famous painting of the Mock- 
ingbird in the rattlesnake’s mouth is 
based upon actual observation, we have 


here a case in point. In the defense of 
its nest the British Cornerake is said to 
attack a dog or fight a rat until too erip- 
pled to escape. I personally have never 
witnessed a grown bird fall a victim to 
the assailant of its nest; but then it is 
not often that the watcher is at hand at 
the moment the calamity occurs. Yet 
many a bird, defending its nest or merely 
remaining steadfast upon its eggs, has 
placed itself within my power to kill it 
with a stick or even my hands, had I 
been so inelined. 

We have seen that with most species 
of birds the eggs or nestlings are de- 
stroyed in half or more of all nests. At 
times the destruction is effected by some 
small marauder, weaker than the owner 
of the nest, during an interval when 
both parents are absent. But usually the 
destroyer is more powerful than the 
parent birds. Were these to offer a de- 


termined resistance, the outcome of the 
eonflict could hardly remain in doubt: 
the parents must die along with their 


offspring. Even if they succeeded in 
beating off the assailant at the expense 
of mortal wounds, the nestlings would 
suecumb from lack of attention. In 
many species, if only the male died, the 
female might care for her family alone; 
and I have known male birds of several 
kinds to be successful in raising nestlings 
whose mother disappeared after they 
were feathered. But with most species 
of birds, the economy of the nest is such 
that if the female be lost before the 
nestlings are covered with plumage, the 
eggs must spoil or the nestlings die of 
exposure. Even making allowance for 
exceptional cases, I believe that by a 
policy of ‘‘resistance unto death,’’ 
nearly half of the breeding adults would 
each year not only fail to reproduce 
themselves, but perish in the attempt 
to reproduce. The remaining half of 
the breeding birds would doubtless not 
suffice to maintain the population at a 
constant level; for many a fledgling that 
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leaves an undespoiled nest fails to reach 
maturity ; and the adults themselves face 
many dangers. 

Thus it appears that natural selection 
must itself set a limit to parental devo- 
tion. For the parents to sacrifice their 
lives in vain attempts to preserve their 
offspring, or even in the successful de- 
fense of their young, would be a heroic 
but futile gesture. The struggle for 
existence among wild creatures is too 
severe to allow such chivairous renuncia- 
tion of self. Among highly social ani- 
mals, such as man, the social Hymen- 
optera, and perhaps even beavers, Brown 
Jays, and a few other vertebrates, the 
sacrifice of an adult in the defense of 
the young may be of positive biological 
value; but certainly not among creatures 
with which the single individual or pair 
is alone responsible for the care of the 
offspring—for they have no orphanages, 
and adoption is rare or unknown. 

In an economy under which all or 
nearly all of those individuals who 
lose their lives in an attempt to shield 
their offspring fail to leave progeny, the 
heroic race cannot long survive. I be- 
lieve that the elimination of individuals 
inclined to take too great risks in the 
defense of their offspring is going on, 
on a small seale, all the time in many 
Thus it would be impossible 
for any species or race to arise, through 
natural selection, in which all or the 
majority of the individuals fight to the 
last breath to preserve their eggs or 
young. It is not impossible that whole 
species may have become extinct through 
no other cause. This is especially apt to 
occur when a new predator, with whose 
prowess and activity the native birds 
are unfamiliar, invades their territory. 
Natural selection certainly cannot fore- 
stall the development of strong parental 
solicitude, nor the manifestation of that 
solicitude in demonstrations of anger or 
attempts at defense when the young are 
endangered, but it sets a strict limit to 


species. 
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those demonstrations and that defeng; 
The parents must not often endange; 
their own lives, nor habitually enter jn; 
conflicts of which the issue is in doyb; 
Often, when we visit a bird’s nest, y 
witness behavior which is a compromis 
between parental devotion and the 
stinct of self-preservation. Anguished 
parenthood would—and sometimes does 
—throw itself recklessly upon the in. 
truder. But more often it is withhel 
by that prudence without which its kind 
would cease to exist. The bird may das! 
boldly toward us—only to swerve harm. 
lessly aside when nearly within reac! 
It may hover in the air above us and 
utter shrill screams of distress. Or els 
it may shower upon some inanimate, or 
even animate, substitute the pecks it 
dare not inflict upon us. A _ femal 
Great-tailed Grackle, whose nest in a co- 
econut pam I used to visit, would alight 
upon one of the great fronds and give it 
angry pecks while I looked at her nest 
lings elose by. When I climbed to a 
nest of Brown Jays in a willow tree | 
side a tropical lagoon, the most zealous 
of the attendants would administer pun- 
ishment to the surrounding boughs, or 
else alight on a banana leaf close by and 
tear it to shreds with its powerful bil 
Blue Jays will also hammer vigorously 
at a branch while a human intruder is 
at their nest. Under similar cireun- 
stances, Ravens behave in even mor 
spectacular fashion. ‘‘When the youn 
are in danger, you often see the old birds 
work themselves into such a temper that 
they pitch down and tear grass up by the 
roots, looking a very picture of impotent 
rage. On one oceasion, under such con- 
ditions, we saw a bird settle on a sheep’s 
back and tear the wool off it, to every- 
great amusement except tli 
sheep’s’’ (Gilbert and Brook, Secrets 
of Bird Infe, London, 1924). Prairi 
Faleons, when their nests are disturbed 
by men, sometimes strike and even kill 
other birds in the vicinity, making them 


one’s 
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the innocent victims of outraged parental 

votion (Bent, Life Histories of North 
dmerican Birds of Prey, Washington, 
1935). 

lr APPEARS to be generally true that 
vild creatures are instinctively aware of 
the strength and prowess of their heredi- 
tary natural enemies, and avoid risking 

ir lives in the defense of home or 
offspring against such enemies as are 
likely to overcome them. This principle 
might be briefly designated the ‘‘ Law of 
Prudence.’’ It applics not only to birds 
and mammals, but to cold-blooded ani- 
mals as well. Once I watched a Red- 

roated Caracara (Ibucter americanus), 
a big black hawk with a white belly, at- 
tack the corrugated carton nest of a 
kind of large black wasp with a formid- 
able sting. The ecaracara subsists largely 
upon the larvae of wasps, and is a mas- 
ter of the art of opening their hives. 
Attracted to the scene of impending con- 
flict by the bird’s hoarse, raucous calls, 


| prepared to witness a thrilling and 
hotly contested battle between hawk and 
But in this I was disappointed. 
From the first, the wasps seemed to ree- 


Wasps. 


the mastery of the caracara. 
They hovered about it in a black swarm. 
A few apparently actached themselves 
to its plumage, for it shook its head, 
scratched its body with a foot, and ap- 
peared to pluck one or two from its 
But on the whole it took little 
account of the insects, which soon ceased 
their attacks and flew about in helpless 
anger; while the caraeara, hanging back 
downward, proceeded to tear away the 
corrugated gray envelope of the nest and 
to devour at its leisure the contents of 
the brood combs. 

These wasps, although they lost ait 
their young brood, lived to establish a 
new nest on the wall of my house—be- 
havior biologically more sound, if less 
inspiringly heroic, than losing their lives 
in a vain attack upon the caracara. Not 


ognize 


feathers. 
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long after their new corrugated fabric 
was completed, the house was invaded by 
a horde of brown army ants. These in- 
cursions were repeated at brief intervals 
during the of several 
When the ants discovered the 
the big black wasps, they filed in long, 
hurrying columns to the attack. The 
wasps merely lined up around the singie 
inch-wide orifice at the top of their nest, 
their bodies entirely :nside, their heads 
in a ring just within the rim. Whenever 
an ant passed over the edge of the door- 
way, it was easily pushed back by the 
defenders. The brown hordes picked out 
each weak spot in the corrugated carton 
walls and attempted to open a breach. 
But whenever a small gap was made, it 
was defended from within in the same 
manner as the permancnt entrance. For 
two hours I watched an exciting siege, 
an attack upon Troy in miniature, right 
on the outer wall of my dining room. At 
length the Greeks admitted defeat and 
drew off their forces, leaving the Trojans 
in unshaken possession of their citadel. 
Neither attackers nor defenders, so far 
as I could learn, suffered a single 
alty. The knew, instinctively, 
when prudence was the better part of 
valor, as with caracara, and when they 
could put up a successful resistance. 

Of all the numerous kinds of curious 
wasps’ nests attached to my walls and 
rafters, none other escaped destruction 
that eventful afternoon; for either their 
occupants were smaller and weaker than 
the black their 
houses were more open. And in every 
instance, apparently, these less powerful 
wasps fled without a real attempt at de- 
fense, although a few were trapped in 
their nests and fell prey to the Echiton 
ants. The chief booty, however, con- 
sisted of the soft white larvae, which in 
long, victorious columns the ants bore 
down the walls and out through the grass 
in the yard. In many eases, after the de- 
parture of the ants, the wasps returned 


course weeks 


nest OL 


Casu- 


wasps 
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to their desolated homes, and began to 
fill the empty brood cells with eggs once 
more. 

The army ants made several other 
afternoon attacks upon the big gray nest, 
but always with the same lack of success. 
The corrugated fortress was clearly im- 
pregnable by day. Finally, the Echitons 
attempted a nocturnal attack, with a 
very different outcome. The wasps, big- 
eyed, diurnal creatures, had clearly lost 
advantage in the face of their nearly 
eyeless opponents, to which night or day 
seem to be as one. Many fled the doomed 
nest and settled upon the walls of the 
house, or else flew in to the lamplight 
through the open door, and so gave me 
notice of what was taking place. Others 
were trapped inside and overpowered, 
and their lifeless bodies dragged out 
along with the larvae, each by a whole 
squad of toiling ants. But next day, 


the numerous survivors returned to their 
childless home, and began to fill the 


brood-combs anew. Here, again, the in- 
stincts of the wasps led to the main- 
tenance of a breeding population of 
adults rather than to the preservation 
of the young brood. Biologically, an 
adult in the reproductive period of life 
is far more important than an immature 
individual ; for, under natural conditions, 
the chances of any newborn animal’s 
reaching reproductive maturity are not 
high. The breeding adults are a selected, 
and therefore more valuable, group than 
the infants of the species. 

My experience with the wasps and 
ants led me to introduce a modification 
to the ‘‘Law of Prudence,’’ which is that 
wild creatures as a rule avoid risking 
their lives in the defense of home and 
offspring against an enemy powerful 
enough to overcome them under the con- 
ditions of the attack. For it is evident 
that while adults may put up an effective 
defense under certain conditions, with 
altered circumstances they flee from the 
same enemy. Many birds’ nests are de- 
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spoiled during the night, possibly by 
enemies that the birds, which are help. 
less in the dark, would be able to drive 
away in the daylight. 

These responses to attack, whether by 
flight or defense, are instinctive rather 
than rational, or based upon individya] 
experience. The same wasps that ap- 
pear to know so well what course to pur- 
sue when attacked by a hereditary natu- 
ral enemy, are most stupidly blind where 
man is concerned. When a swarm has 
settled down to build a nest on a house. 
where they would be a menace to th 
inmates, it frequently happens that there 
is no way to discourage them short of 
extermination. If a few are killed at a 
time, the survivors return; and they 
must be attacked again and again until 
all are dead. They have not yet learned 
the ways of man, and appear to be in- 
capable of learning them from individual 
experience. Similarly, birds upon a 
desert island fall easy prey to cruel, 
avaricious men. 


THe ‘‘Law of Prudence’’ applies to 
the procuring of food no less than to the 
defense of offspring. Just as a wild crea- 
ture’s chances of rearing its young to 
maturity are at best so small that nature 
cannot afford to let it lose its own life in 
defending them against a more powerful 
assailant, so its natural enemies, whether 
larger animals or parasites, are so nu- 
merous that it would jeopardize the exis- 
tence of its kind if it habitually preyed 
upon animals whose strength or weapons 
of defense made them a doubtful quarry. 
The squirrel and the jay enjoy an occa- 
sional egg, but will not attempt to steal 
one from a hawk’s nest while the owner 
is present; the eagle hungers for the 
newborn antelope, but seeks to surprise 
it away from its mother rather than 
brave her sharp prongs. I believe that 
no wild animal normally obtains its food 
in a manner so dangerous as, let us say, 
the occupation of a deep-sea fisherman in 
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northern seas before the mechanization 
of the industry. Those animals who 
appear to win their food, or that of their 
offspring, in a most desperate and haz- 
ardous fashion, upon closer study are 
found to be so expert at their trade, or 
so well-provided with bodily defenses, 
that actually they run little risk. The 
caracara, Which subsists largely upon the 
larvae of wasps, would seem to be 
doomed to a life of cruel punishment and 
distress; yet I saw that in attacking a 
hive of one of the fiercest wasps of this 
region, it had things all its own way. 
Snake-eating birds, which prey upon 
venomous as well as nonvenomous spe- 
cies, would appear to lead a precarious 
existence ; but a little reflection will show 
that this cannot be so. A bird like the 
Laughing Hawk (Herpetotheres cachin- 
nans)—the Guaco of Central America— 
whose principal, if not sole, diet is 
snakes, needs on a conservative estimate 
365 of these reptiles a year for its own 
consumption. At a nest I watched, the 


male brought a snake every morning and 
evening for his mate and downy nest- 
ling; whence I conclude that a breeding 
male must capture upwards of five hun- 


dred serpents in a year. In order to 
make so many successful attacks upon 
snakes, he must be a master of his art, 
not an experimenter or a bungler. He 
must know to a nicety which snake he 
ean safely seize, and which is too pow- 
erful for him. Although little is known 
of the rate of reproduction of these 
hawks, it appears to be slow, indicating 
that the adults are long-lived. The poets 
delight in describing long-continued, 
spectacular conflicts between the eagle 
and the serpent it has grasped in its 
talons—none more thrilling than that 
which opens the first canto of Shelley’s 
“Revolt of Islam.’’ It seems a pity to 
cast doubt upon the factual accuracy of 
such stirring passages in poesy; yet in 
the interest of truth I must record that 
T have seen hawks and eagles sailing 


through the air with snakes in their 
talons more times than I can recall, and 
always the serpent, far from endanger- 
ing the life of its captor, hung a helpless 
victim in his talons. We may recall that 
in some of the great serpentaria where 
antivenins are prepared, the attendant 
who allows himself to be struck by one 
of the snakes under his charge is deemed 
guilty of unpardonable carelessness, and 
suffers a pecuniary fine in addition to the 
painful treatment for snake-poisoning. 

Those wasps which store up paralyzed 
tarantulas or other great spiders as pro- 
vender for their larvae appear also to 
engage in a desperate business; but in 
reality, as the studies of Petrunkevitch 
and others have shown, the spiders are 
terror-stricken at the approach of these 
skillful huntresses, and fall almost un- 
resisting victims. Perhaps the terror of 
the rabbit when cornered by the weasel, 
and of small birds when overtaken far 
from cover by a hawk, is typica! of all 
animals when face to face with the crea- 
tures that habitually prey upon them. 

But the most skilled experts at times 
make mistakes at their trade; so these 
hunters of large or dangerous creatures 
sometimes misjudge their prey and pay 
dearly for the error. An example of 
this is the Osprey who sinks his talons 
into the back of a fish heavier than he 
ean lift, and is drawn under water and 
drowned by the intended meal. Once I 
saw a Laughing Hawk pounce down 
upon a large black-and-yellow mica 
crawling through a pasture. The snake 
reared up; the hawk, evidently surprised 
by its length, at once took flight and did 
not repeat the attack, not caring to risk 
its neck in an encounter of uncertain 
outcome. Such mistakes appear to be 
rare in the lives of hunting animals. 
Their slow rate of reproduction, as com- 
pared with that of the creatures upon 
which they prey, is proof of this. 

Last October, at the edge of the forest 
beside my house, I saw the act of the 
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Laughing Hawk and the mica repeated 
in all its essential details, but with actors 
of far smaller size. A female Tyrannine 
Antbird (Cercomacra tyrannina), an 
insectivorous bird about the size of a 
sparrow, had discovered a big, brown, 
hairy spider in its lair between two 
leaves it had bound together with cob- 
web. When threatened by the antbird, 
the spider raised its four front legs, 
keeping the two on each side together 
except at their tips, where they were 
slightly separated, so that the legs 
jointly bore considerable resemblance to 
the pincers of a scorpion. Whenever 
the bird drew near, the spider waved 
these raised and threatening appendages, 
and then she would draw back. It was 
clear that the little antbird was tempted 
by this large and succulent morsel, and 
it was just as plain that she feared it. 
Perching at a respectful distance, she 


stretched forward her neck to seize it 


in the tip of her bill, but she did not 


stretch quite far enough. Finally pru- 
dence overweighed appetite, and the bird 
flew off in search of less formidable 
game. The spider measured possibly 
two inches across the spread legs, and 
was a big morsel for a bird only five 
inches long. 

The prudence of the foraging Wren- 
tit (Chamaea fasciata) is described by 
Dr. Erickson in her monograph of this 
little bird of western North America: 


The attack on larger prey, such as centipedes 
two or three inches long, as seen in caged birds, 
is a prolonged process which combines dexterity 
and speed. The lashing centipede, to a wren- 
tit, is formidable and inspires obvious fear. It 
is circled and watched at length, and often suc- 
ceeds in disappearing into the leaves. Other- 
wise, the bird finally recognizes an opening, 
there is a quick thrust, grab, and toss, the cen- 
tipede lands several inches away, and the tac- 
tics are resumed. With each attack the vigor 
of the prey is reduced. Finally, the wren-tit 
dares hold it with foot or bill. . Once, a 
captive wren-tit pulled to pieces and ate in the 
course of half an hour a very active four-inch 
angleworm, an operation which was not re- 
peated though the opportunity was often pro- 
vided. It was accomplished with extreme awk- 
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wardness, both because of the obvious fear of 
the bird for the twisting worm and becayg, 
when a grip was secured the slimy length 
pulled through the grasping foot. 


Further evidence of the habitual pru- 
dence of birds in choosing their prey js 
found in the eyemarks of many caterpil- 
lars, notably those of the swallow-tailed 
butterflies (Papilio), their habit of rais 
ing their foreparts or lashing from side 
to side when threatened, and similar 
markings and attitudinizines of smal] 
creatures that are perfectly harmless 
and apparently quite good to eat. It 
would be difficult to account for the 
evolutionary development of such de- 
vices were they not at times effective in 
frightening away hungry but timid 
birds and perhaps other insect-eaters as 
well. Several observers have described 
the startled behavior of small birds that 
suddenly came face to face with the 
wide-eyed, serpent-like mask of the eater 
pillars of the Tiger Swallowtail and re- 
lated species. 

In times of scarcity and famine, a dif- 
ferent story must be told. Then, half- 
famished animals are driven to take 
unequal chances to procure the means 
of continued life. Wolves attack vil- 
lages, braving the deadly weapons of 
men; animals ordinarily cautious are 
lured into traps. But these are excep- 
tional circumstances. 

Yet occasionally, even when there ap- 
pears to be no dearth of food, creatures 
of two species will engage in long, fierce 
conflicts of which food is the coveted 
prize. Social insects, especially ants 
and bees, seem most frequently to wage 
such deadly battles. At times bees of 
two kinds join in hottest warfare, one 
seeking to carry off the sweet stores of 
the other. The dead and dying bestrew 
the ground, opponents locked together in 
deathgrips. Or else ants attack a hive 
of bees, which valiantly defend their 
home, slaying many of their adversaries, 
but paying several lives for one. Such 





















struggles appear at first sight to present 
exceptions to the ‘‘Law of Prudence,’’ 
hut the exceptions are more apparent 
han real. In all the battles of this sort 
that | have witnessed, the opposing hosts 
were rather evenly matched; and if one 
lost more heavily than the other, it had 
more soldiers to spare. Each side had 
a prospect of victory. If the attackers 
won and earried off the booty, they paid 
for it with many lives. But then the 
hive’s stores of nectar are gathered only 
at the price of the workers which wear 
out their lives in quest of it. Perhaps, 
after all, a full storehouse won by a vie- 
tory in which many lives are sacrificed, 
costs less per drop than nectar slowly 
gathered from its primary sources in 
pacific fashion. And if the defenders 
are victorious and save their hive at the 
expense of many of its inhabitants, the 
survivors carry on the work of rearing 
the young brood. Their situation is 
quite different from that of more soli- 
tary animals; comparable to that of man. 


THERE are two reasons, then, why we 
should not expect to see birds engage 
often in life-and-death struggles in the 
defense of their nests and young. First, 
were they to resist habitual predators 
more powerful than themselves, the ex- 
istence of their kind would be placed 
in jeopardy. Second, they are not often 
called upon to do more than threaten 
weaker animals that approach the nest, 
for these would jeopardize the existence 
of their species if they attacked stronger 
creatures in their quest for food. So 
long as more certain prey is available, 
animals prefer not to attack others that 
are an even match for themselves. 
Sometimes, of course, a weak marauder 
attempts to rob a nest in the absence 
of its owners, and is put to ignominious 
flight by their sudden return. 

Some years ago, I spent many hours 
watching a nest of a pair of Laughing 
Hawks, situated a hundred feet above 
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the ground in a cavity in the trunk of a 
huge tree standing at the edge of the 
forest. Through field glasses, I could 
sometimes see a single downy nestling, 
buff-colored with a black mask like that 
of the adults, as it tumbled about in its 
lofty nursery. The mother hawk passed 
most of the day sitting in the cavity 
beside the nestling, and during her brief 
absences went no farther than a tree in 
front of the doorway, whence she could 
keep an eye upon her youngster while 
she preened, scratched, and stretched her 
wings. The male hawk brought all the 
food, arriving morning and evening with 
a snake from which he had already bit- 
ten the head. Alighting upon a bough 
in front of the nest, he would eall his 
mate to come out and receive the prey. 
Then the two would celebrate the event 
with a long-continued duet of loud, far- 
‘arrying cries. 

One afternoon, while the female hawk 
rested in the tree in front of the nest, I 
suddenly became aware that a long, 
black tayra—a larger relative of the 
weasels—was climbing squirrel-like up 
the great trunk toward the eyrie. He 
advanced toward the cavity in a direct, 
unhesitating fashion, as though he had 
already spotted it from the ground. The 
Laughing Hawk failed to notice the 
beast, or at least gave no outward indi- 
eation that she had seen him, until he 
was almost within reach of the wide 
doorway of the eyrie. I desired in- 
tensely to complete my study of the only 
Laughing Hawk’s nest I had ever seen; 
but the situation was so charged with 
possibilities of intense, dramatie action 
that, waiting breathlessly for the out- 
come, I made no move to frighten the 
How effective was this 
mother hawk 
Only when the 


advancing tayra. 
unremitting guard the 
kept over her offspring ? 
tayra was on the verge of entering the 
hole did the hawk bestir herself. Then, 
uttering a low ery, she darted directly 
toward him. But he snarled, baring 


















374 


; and she dropped away, to 
return to her former perch. 

The hawk’s resistance was so weak and 
ineffective that it did not give me time 
to prepare for my own next move. I 
had expected that she would at least 
retard the tayra’s progress toward the 
eyrie, but he hardly altered his pace on 
her account. When she returned tamely 
to her watching post, leaving the beast 
at the very doorway of her nest, I felt 
in my situation almost as helpless as the 
little hawk in the eyrie. I could think 
of nothing to do except to shout and 
wave my arms. By continued noise and 
gesticulations, I sueceeded in driving 
the tayra to the ground, but not before 
he had reached into the cavity and killed 
the nestling by a stroke of his forepaw. 

I was disappointed in the mother 
hawk’s fainthearted defense of her nest- 
ling. I had expected something more 


strong fangs; 


heroic from such watchful motherhood. 
Such attentive, unremitting guard, to 
be capped by so slight a gesture of de- 


fense! But pondering over the event 
at a later date, I saw clearly that the 
outcome could not have been other than 
it was. The Laughing Hawk, intrepid 
snake-eater though she be, is slow of 
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flight and weak of talon, not to be coy 
pared in prowess with such winged 
furies as the Peregrine and the Goshawk 
A marauding, voracious toucan or a 
squirrel might have been put to flight. 
but she was clearly no match for tlh 
strong-fanged, catlike tayra. She could 
have done nothing more than offer her. 
self a sacrifice upon the altar of parent. 
hood; and the offering would have beey 
garnished by the tender body of her 
nestling. Nature could not permit such 
a sacrifice without jeopardizing the ex. 
istence of the whole race of Laughing 
Hawks—whose loss would result in a 
widespread upsetting of her balance, 
with snakes increasing and each year 
destroying a larger number of birds’ 
nests, while birds declined in numbers 
It was more important for the Laughing 
Hawk to continue to live that she might 
make another attempt to increase her 
kind, than that she should die heroically, 
a beautiful sacrifice which could profit 
only her enemy the tayra. Among 
Laughing Hawks there are no bards to 
immortalize a glorious death for the in- 
spiration of future generations of hawks. 
Natural selection had set a limit to her 
parental devotion. 
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A MEDICOPHARMACEUTICAL 
CLASSIC 
Pharmacopoeia Londinensis of 1618. Repro- 
duced in Faesimile with a Historical Intro- 
duction by George Urdang. vii, 299 pp. 
$12.00. 1944. State Historical Society of 

Wisconsin, Madison. 

In 1914 a prominent druggist of 
Madison, Wis., Albert Henry Hollister, 
and his wife Kittie E. V. Hollister be- 
queathed to the Wisconsin State Histori- 
eal Society a sum of money to be known 
as the Hollister Pharmaceutical Fund. 
It was decided by the Society, with the 
consent of the executor of the will, to 
use half of the income from the fund to 
reprint ‘‘rare and valuable works in the 
field of pharmaceutical history and de- 
velopment. ’’ 

The first reprint to be issued with the 
aid of this fund was the Pharmacopoeia 
Augustana of 1564, which appeared in 
1927. Now the exceedingly rare Phar- 
macopoeia Londinensis has been issued 
in a magnificent facsimile edition. This 
by itself would entitle the Wisconsin 
Historical Society to receive the thanks 
of the learned world. But this facsimile 
is more than a reproduction of a rare 
old book. Preceding the text is an intro- 
ductory essay of eighty-one pages en- 
titled ‘‘The History of the Pharmaco- 
poeta Londinensis’’ written by the 
brilliant and scholarly George Urdang, 
Director of the American Institute of 
the History of Pharmacy in Madison. 
In masterly fashion Dr. Urdang has 
provided an analysis of the text, relat- 
ing it not only to works that preceded 
and sueceeded it elsewhere, but placing 
the work in its proper setting in the 
social, economic, and political atmos- 
phere of its time. 

The London Pharmacopoeia has a 
strange and interesting history. The 
idea for such a work seems to have first 
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been recorded in the Annals of the Royal 
College of Physicians on June 25, 1585. 
But it was not until May 7, 1618, that 
it was finally had been 
eagerly awaited not only by the physi- 
cians and apothecaries of England but 
also by the representatives of medicine 
and pharmacy in western Europe. This 
was not because it was the first pharma- 
copoeia (there had been many earlier 
works) but because it was the first such 
work to be held as authoritative for a 
whole country, i.e., England. The many 
European compends that had preceded 
it were gotten up for municipalities or 


issued. It 


city-states. 

Then a curious thing happened. The 
issue of May 7, 1618, of the London 
Pharmacopoeia was suppressed, and a 
new version was made public on Decem- 
ber 7, 1618. Even a cursory examina- 
tion of the two 
difference between them was more fun- 
damental than the mere substitution of 
one title page for another. 

Although much has been written about, 
and many scholars have labored over, 
the problem posed by the two issues of 
the first edition of the London Pharma- 
copoeia, it remained for George Urdang 
to provide what will aimost certainly 
come to be regarded as a complete, cor- 
rect, and satisfying solution to the mys- 
tery. This solution cannot be given here 
because it is too complicated to compress 
into a small space, but I am convinced 


issues shows that the 


of its soundness. 

The first and suppressed issue of May 
7, 1618, seems to have been printed in a 
small edition, and only six copies are 
known to have survived. The facsimile, 
beautifully reproduced in an edition of 
five hundred copies, is from the copy 
now in the British Museum. 

I ean do no better in concluding my 
review of this noteworthy contribution 
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to pharmaceutical history than to quote 
from the final paragraph of Urdang’s 
introduction : 


Well-nigh forgotten and lost, deliberately mis- 
represented, this first issue once more makes 
its appearance before the medico-pharmaceuti- 
cal world. It has an interesting history. What 
is more, it is interesting in itself as the first 
Anglo-Saxon attempt at an official formulary. 
Moreover, it is a reliable witness of what the 
learned medical eclectics of the seventeenth 
century regarded as the necessary armament 
of the average physician and apothecary of 
their period. 
Morris C. LEIKIND 
LIBRARY OF CONGRESS 
WASHINGTON, D. C. 


TWO PLANT COLLECTORS IN 
BRAZIL 
Brazil, Orchid of the Tropics. Mulford 
Racine Foster. 314 pp. 1945. $3.00. 
Jaques Cattell Press, Lancaster, Pa. 


and 
The 


Tus recent book dealing with plant 
collecting in Brazil might appropriately 
have been given a less general title. The 


authors are well-known horticulturists, 
who in the past few years have specialized 


on the family Bromeliaceae, of which the 
best-known representative is the pine- 
apple. Their primary purpose in col- 
lecting in Brazil was to gather live speci- 
mens of plants of this family for their 
Florida garden, although plants of other 
families, especially orchids, were col- 
lected also. The expedition was emi- 
nently suecessful, even though some of 
the choicest plants died during the long 
sea voyage or during fumigation at the 
time of their entry into the United 
States. Fortunately, however, the au- 
thors were wise enough to make her- 
barium specimens. In this way they 
have made a worth-while contribution to 
science, for they discovered more than 
forty new species and varieties of Bro- 
meliaceae. This is not wholly surpris- 
ing, for general botanical collectors have 
been apt to neglect these plants, because, 
like the cacti and the palms, they are 
among the most difficult to preserve 
properly. They are hard to dry, and, 
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although they are often very large, it jg 
necessary to collect the whole plant, 
The resulting prepared specimens are 
therefore bulky and awkward to trans. 
port. 

The authors began their collecting jin 
the state of Bahia, and visited especially 
Jacobina and I[lhéos, one of the classic 
collecting grounds of the great botanist 
Martius. This is a region of rain forests, 
and in such habitats the Bromeliaceae 
are mostly epiphytes, or ‘‘air plants.”’ 
The natives usually call them parasites, 
but they are not, for they use the trees 
only as footholds. They grow so high in 
the trees that getting them is frequently 
a problem, even though some of the na- 
tives are expert tree climbers. 

After a return to Rio de Janeiro, an 
expedition was made to the little coastal 
state of Espirito Santo. Here, near a 
gigantic shaft of granite known locally 
as the ‘‘Dedo de Deus,’’ or ‘‘ Finger of 
God,’’ the authors discovered a spec 
tacular new species, which Dr. L. B. 
Smith has named Aechmea orlandiana, 
after the Fosters’ home city of Orlando. 

This first trip to Brazil ended with 
an automobile excursion to Parana, a 
region in southern Brazil floristically 
distinct from the more tropical sections. 
The following year (1940) the authors 
returned to Brazil and made trips to 
the states of Minas Geraes, Espirito 
Santo, and to the large far-western state 
of Matto Grosso. 

Plants are foremost in the minds of 
the authors, but passing observations are 
made on insects, birds, frogs, and mon- 
keys. The comments reveal also their 
high esteem for the people of Brazil, a 
natural consequence of the friendly 
fashion in which they were everywhere 
received. The accommodations were 
rather primitive in some instances, but 
the best hospitality available was always 
offered, despite the fact that many 
Brazilians were unable to comprehend 
the authors’ interest in ‘‘parasites.’’ 
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The literary style of the book leaves 
much to be desired, and the numerous 
solecisms are disconcerting to the reader, 
gs are the often misspelled scientific 

The attempts at philosophizing 
and ‘‘faney writing’’ are frequently 
overdone, as for instance: ‘‘In Jungle, 
the fecund mother of plant life, we find a 
peace and contentment that never knows 
the fear of storybooks. We were em- 
braced by great arms of chlorophyll full 
of the love of life, the constancy of life, 
and the nothingness of death.’’ How- 
ever, much can be forgiven the authors 
by reason of their obvious enthusiasm 
for their subject. The book is beauti- 
fully illustrated by 187 photographs and 
four colored plates, as well as by several 
clever drawings by Mr. Foster. 

C. V. Morton 

U. S. NATIONAL HERBARIUM 

SMITHSONIAN INSTITUTION 
WASHINGTON, D, C. 


OF INTEREST TO STUDENTS OF 
SNAKES 
Ar, Annotated Checklist and Key to the Snakes 

of Mexico. Hobart M. Smith and Edward H. 

Taylor. 240 pp. 1945. 50 cents. U. 8. 

National Museum Bulletin 187, Washington. 

Tue title of this book might remind 
one of the man who was reading an ency- 
eylopedia and when asked how he en- 
joyed it replied that it was interesting 
reading, but that the plot was somewhat 
broken. 

Smith and Taylor have lavished an 
immense amount of work on what they 
state is a temporary steppingstone in a 
rapidly developing field of research. 
Their effort will not be as ephemeral 
as they believe because it is built on a 
rock of sound common sense, as indi- 
cated by the eleven-page introduction. 
The book may well serve as a model for 
future checklists as it contains many 
improvements over those with which the 
herpetologist now struggles. 

Remembering that their book is for 
the convenience of the student, the 


authors have thoughtfully arranged gen- 
era and species alphabetically. They 
adhere to specific names unless inter- 
gradation is known to occur. A ‘‘spe- 
cies’’ is defined as: any population iso- 
lated reproductively, geographically, or 
morphologically, or a total ensemble of 
characters in which at least one charac- 
ter always distinguishes the population 
from all others. 

The writers explain their use of the 
’ “*oroup,’’ and 
every au- 


? 


terms ‘‘form,’’ ‘‘race,’ 
‘‘section.’’ Unfortunately, 


thority has a slightly different meaning 
for some of these terms, and it would be 
much simpler to abandon them alto- 


gether. The stand on primary and 
secondary homonyms is what all herpe- 
tologists have long desired—the suppres- 
sion of only primary homonyms. The 
reason given for not suppressing secon- 
dary homonyms is that careful exami- 
nation would be required, including the 
poorest and least known portion of lit- 
erature-and educational or semipopular 
works, and sanctioning the activities of 
the ‘‘professional name-giver.’’ 

That Mexico probably has a richer 
fauna than any other area of the globe 
of equal size is their claim, based on 
K. P. Schmidt’s statement that Mexico 
acted as a very important faunal paleo- 
peninsula and to a lesser extent as a 
faunal neopeninsula! 

The body of the book is excellently 
arranged. <A _ student familiar 
with the genera can most easily locate 
the page by a glance at the table of 
contents; others can run down the genus 
in the first key. Thereafter each genus 
has its own species key. An innovation 
of interest is the inclusion of species 
under the genus heading, giving the 
total number of species and the number 
known from Mexico. 

Specifically, parentheses for authors’ 


who is 


names are used only where a species has 
been transferred from another genus. 
The synonymies include a reference to 
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the original description, and original 
descriptions to all synonyms having type 
localities in Mexico; references to known 
illustrations ; citation of the first appear- 
ance of the name-combination used and 
reference to any other work considered 
pertinent. The type number, locality, 


depository, and range is given for each 


species. 

Except for a complete index the book 
closes with a list of species by states. 
This list discloses that only one species 
has been recorded from Aguascalientes, 
4 from Tlaxeala, and 5 from Queretaro, 
as against an average of about 40 or 
more for the remaining 28 states. One 
immediately wants to set off for Aguas- 
ealientes, until a glance at the map 
shows that all the three poorly repre- 
sented states are surrounded by states 
with goodly lists of species. This illus- 
trates the unfortunate necessity of using 
political subdivisions instead of ecologi- 
eal areas. If Aguascalientes had per- 
chance been included as part of one or 
more of the contiguous states, nothing 
out of the ordinary would appear; and, 
on the other hand, there are doubtless 
many areas larger than Aguascalientes 
that have never been herpetologized at 
all. 

The book is a ‘‘must’’ for any stu- 
dent of Mexican snakes and it will 
doubtless remain the standard book of 
reference for many years to come. 

CHAPMAN GRANT 

SAN DriEqo, CAL. 


A SAILOR’S HANDBOOK AND A 
WOODSMAN’S GUIDE 


Henry Stommel. 
Cornell Maritime 


Science of the Seven Seas. 
1945. 2.50. 


New York. 


208 pp. 
Press, 
Tunis is a handy and concise populari- 
zation of the essential facts of physical 
oceanography and meteorology, and, con- 
sidered from those branches of science 
alone, a successful work. However, the 
treatment of Darwin’s coral reef theory 
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and Wegener’s continental drift hypoth- 
esis are worse than inadequate, since 
mere mention of them without stating 
opposing views leads to the impression 
that they are the accepted theories for 
the phenomena concerned. While ad- 
mitting that he is not a biologist, the 
author appends a collection of photo- 
graphs of marine life. This part of the 
book would have been improved by a 
better selection of illustrations—the 
combination of dingy views of moth- 
eaten museum groups with Ewing’s 
interesting deepwater photographs is 
strange indeed—and the omission of 
such misleading commentaries as ‘‘ Pen- 
guins are inhabitants of antarctic re- 
gions. Birds only in name, they have 
lost their ability to fly. They are very 
social and intelligent animals.’’ The 
bibliography is barely a lick and a prom- 
ise, and the addition of half a dozen or 
so titles would have enhanced the value 
of the whole book, for many do not have 
aecess to a library catalogue and are 
unable to follow the author’s casual ad- 
vice to consult one. 


J. W. HEpGPETH 
RocKPorRT, TEXAS 


The Lost Woods. Edwin Way Teale. 
(with over 200 photographs). 1945. 
Dodd, Mead & Co., New York. 
Epwin Way TEALE’s fine photographs 

are familiar to all readers of the natural 

history magazines, and his writing is 
commanding a growing circle of readers. 

This book, essentially an expanded note- 

book of field trips and of observations 

in his own backyard, is something of a 

miscellaneous gathering, with abrupt 

transitions from Indiana to Long Island 
beach and Florida to Walden Pond. 

Such casual treatment, when reinforced 

by personal observations and impres- 

sions, has a charm of its own, although 
it ean be easily overdone. Mr. Teale, 
however, keeps his prose within bounds, 
avoiding purple passages, and manages 
to convey to the reader something of the 


326 pp. 
$4.00. 
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fresh wonder of his own observations. 
He realizes, as some writers do not, that 
yo matter how well known something 
may be to the professionals, it is new to 
everyone who sees it for himself for the 


frst time. This attitude is essential for 
all popularization of science and natural 
history, but unfortunately it seems 
rarest among professional biologists in 
this country. However, such enthusi- 
astic amateurs as Mr. Teale are doing 
very well indeed. 
J. W. HeperetH 
RocKPORT, TEXAS 


ENCYCLOPEDIA MALESIANA 


and Scientists in the Netherlands 

Pieter Honig and Frans Verdoorn, 
editors. 491 pp. Illus. 1945. $4.00. Board 
for the Netherlands Indies, Surinam and 
Curacao, New York. 


Science 


“T po not understand how any one 
can be content until he has experienced 
the wonder of the tropies.’’ That was 
the impression of David Fairchild upon 
first reaching Padang in 1895. And 
many have been the traveling scientists 
who have felt likewise. Quite naturally 
the tropies fall into two broad divisions : 
the Neotropies and the Old World trop- 
ics. A large and important fraction of 
the Old World tropies is the East Indies. 
Like the West Indies, the East Indies 
have been perhaps more unified in the 
realm of the Three Kingdoms than in 
the rule of their governing Kings! But 
from the galleon days of spice trading, 
the East Indies have been thought of, 
predominantly, as the ‘‘Dutch East In- 
dies’’-—those ‘‘garden islands of the 
Great East’’—and now we have a 491- 
page manual to answer queries, mark 
off the frontiers of knowledge, and 
tingle travel nerves. 

This eneyclopedia for the reference 
shelf is organized in a way that will be- 
guile you into wider reading when you 
seek some particular reference, that is, 
if you permit yourself the inefficiency 


Seventy-five authors have 
which 


of browsing. 
contributed to the manual, 
sists of (1) original articles prepared 
expressly for the volume; (2) reprinted 
articles dealing with the development 


con- 


and status of various.branches of science 
in the Netherlands Indies; (8) travel ae- 
eounts and sketches or impressions, both 
early and recent; (4) serta malesiana: 
short articles, biographies, reviews, bib- 
liographies, and commentaries; and (5) 
a directory of scientific institutions, so- 
cieties, and workers in the Netherlands 
Indies at the time of the Japanese in- 
vasion. The reprinted and original con- 
tents are in the proportion of almost ex- 
actly 2:1. Yet the reprinted articles 
are commonly ones which up to now 
have not been generally accessible, having 
appeared in regional periodicals or in the 
Dutch language. The reprinted articles 
and translations have, furthermore, often 
been critically edited. Some doubt may 
be expressed as to the value of reprint- 
ing seventy-two pages of Wallace’s Malay 
Archipelago. Much of that 
printed in small type, conducive to eye- 
strain if read very continuously, and the 
general availability of the book renders 
it unnecessary for the ordinary user to 
consult this partial reprint. On the other 
hand, not to have reprinted Mayr’s pro- 
voeative contribution on ‘‘ Wallace’s Line 
in the Light of Recent Zodgeographie 
Studies’’ would have been a genuine loss! 
Yet Mayr’s original article is quite as 
accessible as Wallace’s book, if not more 
so. It is, then, rather the greater ready 
reference value of Mayr’s paper that 
makes the difference. 

Among the original articles and their 
authors, the archeologist will want to 
read: Prehistoric Research (von Heine- 
Geldern); Pithecanthropus Studies 
(Weidenreich). For the agriculturalist 
there are: Veterinary Science and Prac- 
tice (Frickers, F.iasjes and Hoskins) ; 
Horizons in Agriculture (Honig); Rub- 
ber Program (Coombs); Rubber Culti- 


section is 
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vation (Tengwell); and the Hot 
Springs Conference (Riemens). For 
the geologist: Stratigraphy of Java Sea 
Sediments (Myers); Structural, Strati- 
graphic, and Economie Geology (Stauf- 
fer) ; Contribution of Meinesz (Field) ; 
and Volcanology (Braake). For the 


physical scientist: Astronomy Research 


(Kuiper). For the naturalist: Biota 
of Tjibodas (Went); Conservation of 
Wild Life (Westermann) ; and Fish and 
Fisheries Research (Herre). For the 
physician: Survey of Diseases and Clini- 
cal Medicine (Snapper). 

Among the reprinted articles, useful 
for ready reference, may be mentioned 
those on: Climate and soils, climate and 
meteorology, soils against population 
density studies, livestock and veterinary 
science, history of quinine culture, de- 
velopment of Sumatran naval stores and 
pulpwood, hydrodynamics, history of 
Buitenzorg Botanie Gardens and of the 
Zoological Museum, paleobotanical re- 
search, Rumphius, vegetation of Su- 
matra, Flora and Botanic Garden of 
Tjibodas, Massart’s Java Studies, ex- 
tracts from Fairchild’s writings, mis- 
sionary medicine, beriberi, rabies re- 
search, medical education, Wallace’s 
Celebes explorations, Forbes’s observa- 
tions in the Bantam and Preanger 
Regencies, phytochemical research, to- 
baeeo studies, Sumatran forest regions, 
mineral resources, and earthquakes! 

Though the polyglot character of the 
contributions (most of them are in En- 
glish) would make the preparation of 
an index difficult, yet its absence is con- 
spicuous, especially since the contents 
are arranged alphabetically by author, 
not by subject. Thus information upon 
Teysmann appears on page 185—there 
spelled ‘‘Teijsmann’’—pages 232, 302, 
392, 409, and 414, but to find these ref- 
erences one must search through many 
likely articles. The reader concerned 
with the East Indies will browse widely 
and often through the whole book, for, 
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lacking an index, in no other way ¢, 
its resources be mastered. Sumptuoy; 
in its format, printed on heavy plate 
paper of good quality, free from print. 
er’s errors, and well bound, the book js 
of enduring beauty. The 134 text fic. 
ures and full-page plates (with full; 
documented sources) are well selected 
Krakatao from the air 1s. exciting 
Many reproductions make the names o| 
Nieuhof, Blume, Rumphius, and Val. 
Along with the maps 
reproductions 


entijn come alive. 
and photographs, these 
enliven a book that under less imagina- 
tive editorship might have appeared as 
musty as an old Amsterdam 
From the Bird of Paradise cover medal- 
lion to the rear end-papers, this encye| 

pedia malesiana is a satisfying, authori 
tative manual of imvortance. 

Not the smallest sat: ction comes fro! 
the modest price—about four- 
fifths of a cent per page! 

In the spirit of ‘‘one world’’ the edi 
tors write: ‘‘We hope there may he 
among the readers of this volume, some 
who will feel drawn toward the Ma- 
laysian Islands, some who will feel that 
they have a training and knowledge 
which can be used there for the good ot! 
mankind. We also trust, and 
dently, that the spirit of humanism and 
honest internationalism, unhampered by 
prejudices of race, creed, or personality, 
will guide the future of science and its 
applications in the Netherlands Indies.”’ 

JOSEPH EWAN 

SMITHSONIAN INSTITUTION 

WASHINGTON, D. C. 


garret 
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GLAMOURIZING SNAKES 


Percy A. Morris. 196 py 
Jaques Cattell Press, 


They Hop and Crawl. 
Illus. 1945. $3.50. 
Lancaster, Pa. 
THERE has long been a need for 4 

single volume which would adequatel) 

treat the reptiles and amphibians of the 
northeastern states in a way compre- 
hensible to the layman or the beginning 
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t. This book might have been such that he has not consulted some of the 


Can : sige ; ; . : 
\ me, but it is not. It claims to deal best or most recent of these. Aside from 

1OUs . = . “ - > 

“ ie continental United States, which a quotation or two from Holbrook (over 

late 

' s not do at all adequately (not a a century old) there is no evidence that 


Pacific Coast species is men- he has consulted any scientific work in 
_ and while there is ‘‘special em- the field of herpetology; even the local 
s’’? on the forms east of the Mis- guides to special groups such as Bab 


pi, I note the omission of two cock’s Turtles of New England, Bishop's 


ies and at least fifteen genera of Salamanders of New York, or Surtace’s 
area. Among the forms not men- Serpents of Pennsylvania, 
d are: two salamander species which Reading this book may well help to 
ommon in New York and in Penn- dispel prejudice against reptiles and am 
inia; the very extraordinary amphib- — phibians and ‘‘humanize’’ these animals. 
an Siren; the most common sea turtle on As an attempt to humanize herpetology, 
the northeastern coast; and the only Am- or as a guide to a beginning student, It 
phisbaenid lizard in the country. At is quite unsatisfactory. It would not be 
this rate of omission it seems strange advisable to use the book except in New 
that space is given to a considerable num- — England. 
ber of forms of the southwestern desert EMMETT Rew DUNN 
area. New England is the area most HAVERFORD COLLEG! 
adequately covered, only one species 
SOIL CONSERVATION OR WORLD 
FAMINE 


Food or Famine: The Challenge of Erosion 

Ward Shepard. x, 225 pp. Index. 1945 
ie : ; $3.00. The Maemillan Company, New York 
There are no keys for this purpose, pg, piri—Farming and Gardening with Com 


being omitted. 

the statements about the animals 
themselves leave much to be desired if 
they are meant to be used in identifiea- 


and less than half the species are figured. posts. J. 1. Rodale. x. 240 pp. Bibliog 
raphy. 1945. $3.00. The Devir-Adair Com 


Many of the statements about range, 
pany, New York. 


habitat, habits, food, ete., are erroneous, 
and such errors oceur even in the ae Foop or famine: conservation or 
counts of northeastern forms. waste; pay dirt or impoverished soil; to 
In a work of this kind [I ean see no plow or not to plow; to be or not to be; 
reason why the species of a genus or the peace or war. This is a day of drastic 
venera of a family should not be grouped alternatives that stem from land and 
rether, but this normal arrangement how it is used. Ward Shepard in Food 

s frequently not adhered to. Classifi- or Famine sounds the alarm of danger 
tion is a part of the science, and it is in wastage of soil through erosion. Our 
as easy and just as ‘‘human’’ to food supply is imperiled by depletion 

it the species of a genus one after the and impoverishment of soil that supplies 
er, aS it is to intersperse them with food and fiber, fuel and timber, and 
ies of other genera, and thus abandon — other raw materials for a host of things 

it ‘‘humanize’’) the scientific arrange- brought forth by modern technology 
nt. To undermine the productive capacity 
he author seems to have relied en- of the land is a calamity now and will 
lv on books already written for lay become more so as demands of increas 
Indeed, to a considerable extent he ing populations grow. The world is 
ms to have been ‘‘humanizing’’ the faced with famine, for land has been 
tings of Ditmars, and of books of the misused nearly evervwhere. Only” in 
landbook’’ type, and it would seem a few localities is the land used in such 
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a Way as to assure sustained production 
from generation to generation. 
Fortunately, there is yet time and still 
hope in recent movements for conserva- 
The forest con- 
way in 


tion of basic resources. 


servation movement vot under 
the United States a generation aeo, and 
now the movement for soil conservation 
through erosion control is under way. 
Gnly a beginning has been made, but 
it is a beginning built on a sound foun- 
dation, both in its technical and in its 
Soil and water conser- 
vation the outcome of 
tested farmer practice as well as of sci- 
They are techni- 


social features. 
measures are 
entifie experiments. 
cally sound. 
Moreover, the mechanism by which the 
farmer, community, state, and nation 
collaborate in safeguarding the 
national heritage in the soil is founded 


basic 


on democratic principles; it safeguards 
and fosters a great national resource of 
individual initiative of the people; and 
it sets the initiative going within na- 
tional objectves for the general welfare. 
This mechanism is the Soil Conservation 
District, which by state enabling legisla- 
tion becomes a legal subdivision of the 
state. Its five elected district supervi- 
sors are empowered to call on any agency, 
state or federal, to assist the district in 
conservation of soil and waters, grass, 
and woodlands or forests, and in making 
full use of each resource. 

Shepard believes this 
one of the most significant in the coun- 
trv today by which the findings of sci- 
ence may be put to practical use for the 
benefit not only of farmers—the 
todians of the land—but of the nation 
as a whole. 

How far do the appalling effects of 
soil erosion, forest devastation, and river 
pollution call for the exercise of public 
controls? What will the people say? 
What will the courts say? Is full con- 
servation possible by private enterprise ? 
What should be done in cases of laree- 


movement is 


CUS- 
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scale land abandonment and tax 
quency? flow may land reconstr 
or restoration be financed? What 
value of land apart from its s 
price?) How may public policies i: 
servation be implemented?  Thes 
other questions are discussed agains 
background of American expe 
with public works, land acquisition 
the Civilian Conservation Corps. 
Land controls the rivers. Inteera 
velopment of watersheds on the pat 
of the Tennessee Valley Authority 
many advantages in achieving full 
conservation of interrelated 
Objections are examined, 


with 
SOULCeS, 
democratic participation can meet t! 
objections and achieve the basically 
portant aims in conservation and 

tained use of land, waters, and forests 

And what about conservation and 
of resources of the world? 

As if in answer to some of the ques 
by Shepard in Food 
Rodale in Pay Dir/ 
Gardening with Com 
farming 


tions raised 
Famine, J. I, 
Farming and 
posts hails a 


Depleted soils may be restored and 


revolution in 


proved in their production through con 
Special emphasis is laid 


posting. 
keeping up biological processes of pri 
Dangers 
chemica 
farming 


paring plant foods for crops. 


of resorting too readily to 
farming as against 


Chemieal fertilizers, whil 


biological 
ure stressed. 
furnishing chemical foods for plants, re 
tard or destroy certain biological cond 
tions that are essential to the most satis 
factory plant and erop growth. Tl 
commercial farming now 
on chemistry without due allowance for 
soil biological processes and controls 

being challenged by practical farme: 

soil biologists, agriculturists, nutrition 

and conserva 
be suppl 


+ 
l 


in voeue bu 


authorities, physicians, 
tionists. Food that must 
mented by vitamin pills is an indietmen' 
of ‘‘modern’’ agriculture. 

The author asserts that plants th: 
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through oreanisms, 
rather than 
artificial 


eir nutrients 
ia, and mycorrhiza 
veh chemical solutions of 
zers are less susceptible to attacks 
seases and insects. Moreover, such 
s are purported to impart to live- 
ereater immunity to disease. It is 
i that human beings nourished by 
plants grown on biological nutrients 
aud by animals feeding on such plants 
iso More immune to disease. This 
relationship has been claimed before by 
Russell M. Wilder, but the evidence for 
veighty a deduction is not sufficient 
adequately marshalled in this book. 
presumption for this conclusion 


trone, there is need of further investi- 


s( 


ation to discover how far and under 
hat circumstances immunity to disease 
be traced back to biological and 


nical relations of plants to soil. 


Much is made of the role of earth- 
ris in preserving fertility of soils. 
Karthworms feed on humus as. they 
rk, and treat soil and make it more 


oductive of plant growth. Accumu 

tions of insecticides in soils kill much 
the bacterial life 

own to be important to maintenance 
soll productivity. 

Despite more hospitals, more physi 


and earthworms, 


ims per capita, and the finest medical 
scientists, working in heavily endowed 

( elaborately equipped laboratories, 
ift boards rejected more than 40 per- 
ut of the nation’s manpower for phys 
il unfitness, most of which was due to 
iinutrition. And malnutrition 
iv be traced back to deficiencies in the 
returning human and 
imal the fields, has 
ited dense populations on the same 
But in Amer 


how 


China, by 

Wastes. to SUP 
nd for many centuries. 
i the discharge of 

ers, and thence into the sea, impover 

hes soils of mineral elements and _ per- 
ips of complicated oganic compounds 
nificant for plant growth. 


such wastes into 
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Is our health related to the soil? is a 
question raised but not completely an- 
swered. This question, however, needs 
a thoroughgoine answer. It is vital to 
national and to human welfare the world 


round—perhaps more than we know to 


peace of the world. 


Pay Dirt is a challenging book; it 
would) be more convincing if experi- 
mental results were the foundation of 


than 


the author’s conclusions rather 
citations of a wide range of authorities 
from parts of the world. This 


many 
treatment of vital subjects 
will arouse But 
badly needed for the general public a 
clear, concise, nontechnical treatment of 


veneralized 


interest. there is also 


the problems and experiments. This is 
a field of scientific investigation in which 
the essential discoveries and the results 
of experiments can and should be put 
in language that will under 
stand. Thus they wall become common 
knowledge throughout the population. 
Rodale in Pay Dirt others 
the questions of depletion and destrue 
the body of the 
resource by Accelerated 
unless controlled, 


laymen 


leaves to 


tion of physical soil 


soil erosion. 
and induced erosion, 
removes and sorts the soil, separating its 
fractions by more or less great distances 
Advaneed gully erosion may cut up land 
bevond use for cultivation. 
Shepard and Rodale, in 
that largely supplement one an 


enliven implica- 


these two 


books 


other, with prophetic 


tions the treatment of old and new facts. 
They should stimulate more discoveries 
of science and practice in these fields. 
There is no more important problem be- 
fore the United States and the world of 
today and tomorrow than how to grow 
a limited land 


and increase crops on 


area for a growing world population 
with its augmented demands 

W. C. LOWDER MILK 
CONSERVATION SERVICI 


AGRICULTURI 


SOIl 
U. S. DEPARTMENT OF 


WASHINGTON, D. C 
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THE CHEMICAL TREATMENT 
OF SEED 

ALONG with hybrid corn, mechanized 
cotton growing, and rustproof wheat, we 
ean include protectant seed treatment as 
one of the great agricultural develop- 
ments of the past decade. 

Chemical seed treatment is not exactly 
new. In 1670 a wheat ship was wrecked 
off the coast of Bristol, England. 
nomical farmers salvaged the salt-soaked 


. 
4CO- 


grain and, since it was unfit for bread- 
making, used it as seed. Shrewd observa- 
tion soon revealed that the salted grain 
produced a crop that was singularly free 
from the smut disease, and for 
thereafter the Enelish wheatgrowers ree- 
ularly practiced ‘‘pickling’’ their seed 


But modern research has led to 


years 


in brine. 
great. advances in both the theory and 
practice of seed treatment, the success of 
which is witnessed by wholesale adoption 
of seed treatment in American crop pro- 
duction. 

There are various motives for treating 
seed. Seed are often contaminated with 
spores or bacteria of plant disease, a con- 
sequence of disease in the seed crop. A 
principal reason for seed treatment is 
to destroy these dangerous seedborne 
sources of disease in the subsequent. crop. 
But even a sanitary seed is not safe when 
planted in ordinary soil, which contains 
many aggressive fungi and bacteria that 
ean attack the sprouting seed or delicate 
has become a robust, 


Chemieal 


seedling before it 
self-supporting voung plant. 
seed treatment also has the purpose of 
surrounding each germinating seed with 
a protective chemieal smoke screen 
through which the pathogens of the soil 
Seed treatments for 


these purposes are termed ‘‘ protectant,’ 


cannot penetrate. 
b J 
are the subject of this diseussion, and are 
to be distinguished from seed treatments 


with other ends in view. 
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Kor example, there is the treatme 
leguminous seed with a suspension ¢ 
nodule-bacteria which e 
these plants to fix atmospherie¢ nit! 


beneficial 


and restore it to the soil. This pos 
problem : if protectant seed treatn 
are to be used on leguminous seed, s 
found 
protectant without 

with the bacterial inoculation. 


Then there is the practice of treat 


for securing 


interfe) 


means must be 


action 


some hard-coated types of seeds with 
rosive chemicals to soften the seed ¢ 
facilitate entry of water into the s 
and permit prompt 
This is a type of seed treatment in 


its verminat 
quent use in the propagation of ha 
seeded trees and shrubs. 

An old farmers’ recipe calls for tr 
ing corn and peanut seed with kerosene 
turpentine, or creosote in order to re} 
crows and rodents and discourage thi 
newly planted seed 


feedine’ on 


This may sometimes succeed in its pur 


from 


pose, but it may have the opposite effect 
erows have been observed svstematical!s 
working down the planted row pullin 
up every tiny seedling in apparent hop: 
of finding one free from the repellent 
odor. In this case it would have been less 
injurious had the bird dined on the first 
seeds encountered and flown away co) 
tented. 

Still another type of seed treatment 
that headlines 1 
cently treatment 


has made. scientifie 


and temporarily—is 
with growth-promoting substances in tl 
hope of increasing the vigor of growt! 
The early, enthusiastic re 
have 


and vields. 


ports of hormone seed treatments 
not been substantiated by later, mor 
thorough, testing. Seed treatments wit! 
insecticides have also been advoeated fo 
imparting to the plant a resistance t 
This type of treatment as 


Reeommenda 


insect attack. 
vet has no seientifie basis. 
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for its use include simultaneous 
en fertilization of the soil, which 
is probably responsible for the ad- 


ives claimed for the seed treatment. 


turning, then, to protectant seed 
ments, we find their use rather 
ed until the past decade. <A_ bi- 


ride of mereury dip was in use for 
potatoes and a few types of vege- 
» seeds, formaldehyde seed treatment 
recommended for preventing oat 
and copper carbonate dusting of 
was the standard control measure 


wheat smut. None of these treat- 
ments had much value in protecting 
seed from soilborne plant disease organ- 
suis: the mercurie chloride because it 
\ washed off before the seed were 
planted; the formaldehyde because it 


evaporated soon after treatment; and the 
pper of its poor 
quality as a protectant in the soil. 
With the introduction of the organic 
‘reury seed disinfectants in the early 
1930’s there began a new era in seed 
These were excellent fungi- 


carbonate because 


itment. 
les against both 
pathogens, and since they were in the 
rm of dusts, the process of treatment 
s much simplified over the older liquid 
» methods, which required subsequent 
ishing or drying of the seed. 
lor small grains there was a rapid dis- 
rding of the formaldehyde and copper- 
irbonate treatments and adoption of the 
raniec mercury dust treatments. More 
‘ctacular was the wholesale adoption of 
reury dust. treatment for cotton, seed 
which had not previously been treated. 
figures on cottonseed treatment tell 
story. In North Carolina the acre- 
e planted with treated seed rose from 
00 acres in 1935 to 600,000 in 1939, 
din 1941, 87 percent of North Carolina 
Similar en- 


seed- and soilborne 


owers used treated seed. 
isiasm was reflected in adoptions 
the other Cotton Belt to 
slahoma, where, in 1942, 80 percent of 
treated com- 


rOSS states 


fTOWerS used seed as 
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pared with only 5 percent 3 vears before. 


Such phenomenal adoptions are not to 
be explained by publicity alone; they 
could never have occurred had not the 


themselves become con- 


treatment 


farmers 
vineed that 
form of low-cost insurance that pays rich 


cotton 


cottonseed is a 
dividends in the savine of seed, in better 
stands of seedlings, and in higher \ ields. 
In the had customary to 


plant ten times as much cottonseed as was 


past it been 
expected to produce mature plants and 
then resort to laborious hoeing to thin the 
irregularly scattered seedlings to an even 
spacing. Now many of the cotton grow- 
ers use much less seed and ‘‘plant for a 
the reasonable expectation 


stand,’’ in 
that the majority of treated seeds will 
produce healthy plants. This reduces, 
in some cases eliminates, the cost of 
re- 
erushing, 


‘chopping, ’’ reduces the seed cost, 
leases cottonseed for oll 


and produces stronger, higher-vielding 


plants. 
General seed treatment for vegetables 
soon followed. The great pea-canning 


industry led the way, turning 100 per- 
cent to the use of seed treatment on the 
cannery farms. Hybrid corn received 
such a boost from the treatment that to- 
day practically all the seed corn pro- 
the Corn Belt is pretreated 
before sale. Workers in the many experi- 


ment stations initiated cooperative, uni- 


cdueed in 


form vegetable seed treatment tests and 
soon a flood of bulletins was released, 
with reports that nearly every kind of 
vegetable crop profits from protectant 
treatment. Sometimes the results were 
nothing short of phenomenal, with spin- 
ach stands, for example, increased up to 
1.000 percent, and vields proportionately 
inereased when treated seed germinated 
under eonditions favorable for seedling 
attack by plant disease organisms. Fur- 
ther indication of the acceptance of the 
practice is seen in the fact that one of the 
largest mail-order houses now offers for 


sale only treated vegetable seed. 
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With these adoptions came marked im- 
provements in the nature of the pro- 
tectant dusts. If Farmer Jones 
lessly leaves the lid of his seedbox open 


care- 


and his cow makes a meal of the treated 
seed, she no longer dies, as formerly 
would have been the case when the highly 
The 


newer protectants, organic sulphur com- 


poisonous mercury dusts were used. 
pounds, while often of equal or even 
superior effectiveness, are much less toxic 
than the mercury compounds. They are 
less likely to injure the seed if used in 
overdoses. And, best of all, both the pro- 
tectant dust and the nitrogen-fixing bac- 
teria can be applied to leguminous seed 
without interfering with the functioning 
of the latter. 

The work goes on. Still newer, better, 
seed protectants are in the testing stage. 
The testing is being extended to include 
seed which have not previously been 
treated as a general practice. The effect 
of treatment on retention of seed viabil- 
ity is being determined. Methods are 
being developed to determine whether or 
not commercial has been treated. 
The friction due to dust on seeds, which 
may interfere with free flowing of the 
seed through the planter, is being re- 
duced by changes in the composition of 
Some states have 


seed 


the seed protectants. 
adopted laws requiring that imported 
seed be treated. 

The amount of seed protectant used is 
often very small, perhaps .5 ounce per 
bushel of seed. If this amount of chem- 
ical—sometimes too small to be detected 
by ordinary inspection of the seed—pro- 
duces such notable results, it was natural 
to inquire whether increase in the chem- 
ical dosage would lead to further advan- 
tages. But here a difficulty arose: there 
is a limit to the amount. of dust that will 
adhere to smooth-coated seeds. 

Soon a way was found to by-pass this 
difficulty. Seed coated with a 
sticky layer of quick-drying plastic, into 
which could be incorporated much larger 


were 
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quantities of seed protectant than d 
This 

has p 

and e 

ments are now under Way On a 


be carried by ordinary seed. 
tice of ‘‘pelleting’ 
valuable in eulture, 


seed 


onion 


scale to determine whether it is a 
tageous to other crops. 

There is much indication that w 
rapidly approaching the time when 
will be a desirable seed protectant 
every major crop, and when seed 
ment will be regarded as much a ror 
in crop production as tillage of the 

K. StTarr CHEs' 

OKLAHOMA AGRICULTURAL AND 

MECHANICAL COLLEGE 


COMPRESSION DISTILLATION 

ONE of the interesting and sienifi 
developments fostered by the war is 
cheap production of very pure wate) 
compression distillation. Water is 
of the but. its 
powerful solvent action makes it \ 
difficult to obtain in a high state 
purity. The new process, originally 
veloped to produce battery water for sub- 


commonest substances, 


marines, not only gives a product con- 
taining less than one part per million + 
impurities by a single distillation, with 
sea water as a feed, but at a cost which 
may be less than 10 cents per hundred 
vallons. 

In 1824 Carnot set forth the principles 
of the conversion of heat into work, ar 
in 1849 Joule proposed the reverse proc- 
ess as a ‘‘heat pump.’’ Since, howeve! 
heat, as such, was most easily obtain: 
by the burning of fuel, the only large- 
scale application of the heat pump fo! 
many years was in mechanical refrigera 
tion. Attempts to apply the prineiple 1 
househeating have been made but ha‘ 
not proved very attractive, because t! 
heat pump employs relatively expensi' 
equipment and is, therefore, best adapt: 
to applications requiring continuo 
operation at a constant load. 
the power used to deliver a given qua) 


Sinee, als: 

















vater required for 
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heat is proportional to the tem 
ire rise required, the heat pump 
show its greatest economy where 
ieeds to be delivered at a tempera- 
only slightly higher than that of a 
e from whieh it can be obtained. 
ter I had pondered these principles 
wenty vears, there occurred in 1935 
of those fortunate conjunctions of 
and need that are commonly re- 
“1 to as ‘‘invention.’’ As a result 
i investigation by Arthur D. Little, 
of problems facing the U. S. Navy, 
as found that the Navy needed a 
ter means of obtaining drinking water 
i sea water, especially on Diesel- 
ven vessels, without boilers, and for 
ding operations on desolate islands. 
ecognized that here were ideal condi- 
us for the application of a heat pump. 


theoretical temperature difference 


bove the normal boiling point of fresh 


distillation of sea 


ter is only about 1° F., and the heat 


juntities required are enormous. The 


st erude mode! built in the Little labo- 


ratories produced 4 gallons per hour with 


ruple-effect evaporator plants. 


‘only 80 
' distillate, as against 300 for good quad- 


[DInarimnes, 


|-horsepower motor, or an expenditure 
s.T.U. of energy per pound 


Comadr. 
(). Huse was sent to inspect the plant 


nd at onee visualized its possibilities for 


After nearly two years of 


hegotiations, an experimental unit was 


livered to the U. S. Naval Eneineerine 


xperiment Station at Annapolis, fol 


ved by a shipboard unit a vear later. 
d in March 1941 production models 


‘van to roll off the assembly lines of 


Bb. Badger & Sons Co. 

Normal of a compression 
ll is preceded bv heatine to brine the 
paratus to operating temperature and 


operation 


the evaporation compartment with 
‘am. In regular operation, sea-water 
ed enters through a triple-passage heat 
changer in which it extracts heat from 


distillate and the brine 





outgoine 
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feed 
enters the evaporator at about 207° F. 
and mixes with a relatively large volume 
of brine circulating naturally. From the 
evaporator, steam is led through an en 


carrying away waste salts. The 


trainment separator to the compressor, 


which raises its pressure to about 3 
pounds per square inch gauge. At this 
pressure, the steam condenses at about 


S131) KF 


— 


Sinee the brine boils at 218° F 
there is a 9° temperature differential to 
permit transfer of the latent heat from 
the condensing steam to the boiling brine, 
No separate condenser or cooling water 
is needed. In some of the more recent 
models, more than 175 pounds of distil 
late have been produced for each pound 
of fuel used. 

The first units went into the new sub- 
marines being built in 1941, but by De- 
cember of that year a considerable num 
units for older submarines were 
in the Pacifie 
damaged on the wharves at Pearl Harbor 


ber of 


area and several were 


Meanwhile, mobile, gasoline-engine 
driven units were developed for the Ma- 
rine Corps and for the Army. These 
units became familiar and welcome sights 
to those who took part in the invasions 
of the Paeifie North 
Afriea. 
Although 


marily as a means of saving precious 


islands and of 


originally developed pri 
fuel in distant places and on shipboard, 
this process, like most fundamentally 
sound processes, proved to have many 
other characteristics which may be of 
even greater interest than its economy 
of power. Thus the units developed by 
Arthur D. Little, Inc.. and E. B. Badger 
& Sons Co. are simple to operate, re- 
quiring control of only two valves, one 
for starting and one for control of the 
rate of water. Any Navy 
engine-room rating can learn the opera 
Another rather un- 


feed ot raw 


tion in ten minutes. 
expected result is the extreme purity of 
the product, which, when made direct 


from sea water, has less than one-tenth 
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of the impurities allowable under Navy 
standards for double-distilled battery 
water. It is also sterile, since all the 
vapor is heated by compression to over 
240° F. 

The industrial possibilities of extremely 
pure water at 
In the photographie field alone there is 
opportunity for better and 
cheaper products. Pharmaceutical and 
other chemical industries, high-pressure 
steam plants, railroads, sugar refineries, 
and even textile factories, paper mills, 
and laundries in hard-water regions, may 
find distilled water within their reach. 

Compression distillation is in its in- 
fancy. It has gone to war and made 
The same principles and_ tech- 
niques will be converted to peacetime use 
will make pure water available 
practically anywhere on earth and for 
any where real 
would result from its use. 

R. V. KLEINSCH MIDT 

ARTHUR D. LITTLE, INC. 


low cost are enormous. 


a vreat 


eood. 
and 


purpose advantages 


INDIAN PICTOGRAPHS AND 
PETROGLYPHS 

Or THE many branches of archeology 
none appeals to the layman so much as 
**picture writing.”’ First noticed by the 
early explorers of our country, who told 
of the strange hieroglyphies they had 
seen, they were extremely interesting to 
our first citizens and were believed to 
For 


many years attempts were made to de- 


represent some unknown language. 
cipher these ‘‘writings’’ by comparison 
with Chinese, Egyptian, and other 
scripts. No fewer than six hundred arti- 
cles and books were written concerning 
a site in Massachusetts known as Dighton 
Rock. All such attempts were futile be- 
cause the level of writing had not been 
reached by the primitive artists, but even 
today in some sections of the country | 
have found people still trying to de- 
cipher the pictures in the hope of reading 


the message. 


No doubt 
amples of paintings (pictographs 
carvings (petroglyphs) in the yw 
areas in the National Parks, wher 
are carefully preserved. They may 
be encountered on a Sunday aftern 
drive in the country. The sites 
monly consist of geometric desigi 
pictures of animal and human fi 
which were pecked, carved, or pai 


most readers have se 


upon the hard surface of a canyon 
The p: 
ines may be in any of a number of cok; 


a boulder, or a cave ceiling, 


in many cases still as bright as they were 
a hundred 
were drawn to represent hunting scen 


years ago. These picture 
or to celebrate certain events; some a 

mere with no meaning 
than the seribbles on the wall of a phone 
booth today. 
every state where the proper rock sur 
face presents itself and where Indians 
lived or traveled. More than 10,000 sites 
exist in America today, and there were 
probably twice as many a century ay 
Some of the pictures are very crude and 
have no artistic value, whereas several 
sites in the Southwest have painted «i 


sketches more 


The sites oceur in almost 


signs of animals that equal in artistry 
any to be found in the caves of Europe 
The should be given these 


same care 


Photo by B. W. Stephens 
PETROGLYPH AT ALTON, ILL. 
SITUATED ON A MISSISSIPPI RIVER BLUFF, 1 
WAS NOTED BY LEWIS AND CLARK IN THEIR 
TRAVELS. UNFORTUNATELY, IT WAS DESTROYED. 
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Photo by National Park Service 
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< 


, 


a a eee, 


SOME PETROGLYPHS THAT SHOULD BE PRESERVED 


lrawing’s as 
Kur 
The value of these pictures or petro- 


has been given to those in 
ope. 

vlvphs is very great from a scientific 
They represent the first ex- 
this 
ountry; their designs often give clues 
to religious ceremonies and tribal life not 
nnd elsewhere ; finally, their very pres- 


standpoint. 
imples of early American art in 


is often the only remaining evidence 

Indians inhabited certain areas. 
Because of the complex nature of 
petroglyphs and of their relation to other 
‘ultural remains, the field been 
vreatly neglected. Many early Ameri- 
‘an archeologists merely noted the pres- 


has 


ence 


of unusual designs and failed to 
record adequately the less imposing sites. 
Recently, however, many papers have 
been published on the subject. J. H. 
Steward has studied many sites in far- 
‘estern states. In California he found 
e two hundred sites where the figures 
present in great numbers. From 
seeming haze of figures, circles, dots, 
mals, ete., Steward was able to dis- 

‘y differences in both design and tech- 

ie in different areas. The possibility 
orrelating sites by a study of design 
ents led to a new interest in the sub- 
In other states workers began to 
mage through old files seeking photo- 
hs and reports, and in the field a 
ch began for new, unreported sites. 
}it was noted that there were certain 


THIS 


designs that could be called typical of 
various areas and that continued study 
of correlation would show cultural migra 
Some of the 
went further and compared the petro 


tion and infusion. workers 
elyph designs with those on pottery from 
the same area. 

The possibilities of a thorough study 
of the subject are enormous. Af 
ent the most dating 
sites depend upon use of pottery rela 


pres 


exact methods of 


¥ Loar 4 


icing 


fe 
é 


, 
>, 


~ 


# 


From J H 
PAINTED CAVE, SANTA 
NOTE DESECRATION OF 


Steward 
BARBARA 
DESIGNS BY INITIALS. 


SITE IS NOW UNDER OFFICIAL PROTECTION, 
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ANIMAL PICTURES IN NEVADA 
tions and tree rings. If it were possible 
to correlate petroglyphs with these, then 
for those localities lacking pottery or 
timber the designs would help to solve 
the culture problem. 

The task facing the archeologist today 
is to locate the petroglyph sites, note the 
various designs, and by means of statisti- 
cal methods to correlate, first, the differ- 
ent sites, and then the petroglyph designs 
with those to be found on pottery, hides, 
bones, ete. When this job is completed 
a great advance in this field will have 
been made. 


While working on a survey of 
the United States I have seen thei 
destruction by man and nature, 
eastern section of the country pra 
all the sites known fifty vears a 
now gone or defaced. The loss « 
material makes an accurate study 
region impossible. Most of the di 
tion been due to the buildi 
homes and roads in regions on 
habited by Indian tribes. Unfortun: 
in many cases no record was made « 


has 


sites. Today those remaining are : 
danger of the destruction caused by 

ral elements or the Sunday traveler. F\ 
example, in one case a schoolteacher 

a class of children to a site, furnishe 
them with paint, and allowed the 
cover the petroglyphs with their 

In othe 
carved their 


daubs, thus ruining a @ood site. 
have 
names over the designs or tried to blo 
the designs off the surface of the 
with rifles during target practice 
Scientists of all kinds 


instanees vandals 


not necessar|| 


archeologists alone—by cooperation and 


by means of their professional standing 
in their communities, can do much to 
ward the preservation of this material so 
vital to the complete story of mankind’s 
development in America. Local 
should be pointed out to the proper 
authorities, who will then see that the 
information the attention 

trained investigators. In this way, 

generations of Americans yet unborn, 
their rightful heritage of a valuable his 
torical record will be made more secur 


R. M. Tatum 


S1TeS 


comes to 


ANNAPOLIS, MD. 
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ARTHUR MANGUN BANTA 

De. ArTHUR M. BAntA, Emeritus Pro- 
of Biology in Brown University, 

lied on January 2, 1946, at the age of 
sixty-eight. He had retired from active 
‘e in June 1945, planning to devote 

| his time to the conduct of his research. 
| first met Dr. Banta in 1916 when at 
the end of my sophomore year | went 
with H. E. Walter to the summer labora- 
tory at Cold Spring Harbor. Dr. Banta 
was there at the Station for Experimen- 
tal Evolution of the Carnegie Institution. 
Our class in Field Zoology was taken to 
the Station to see Dr. Banta’s cave. As 
he told us about his experiments, his 
friendliness and enthusiasm made a last- 
ng impression on me that has grown 
with the intimate 
years. <A sincere and 
ventleman, a competent scientist, he be- 


i] 


association of 


eultured 


more 


recent 


came a valued member of our faculty 
at Brown. 

The artificial cave beneath the main 
laboratory at Cold Spring Harbor was 
the outcome of a project he started as a 
eraduate student at the University of 
Indiana. He had come under the influ- 
ence of C. H. Eigenmann who set him 
the task of studying the fauna of May- 
field’s eave. His holidays were spent in 
making an exhaustive study of the in- 
habitants of this eave and of their habits. 
This led him to the problem of the origin 

these forms with their striking adap- 

ms to a peculiar habitat. The ques- 

of the role of the environment in the 

sformation of organisms confronts 

investigator most insistently in the 

ly of these adaptations. It was this 

that the 
arch interest for life. 

published as Carnegie Institution 
Vashington Publication +67 (1907 


stion became focus of his 


His study was 


He took his Ph.D. degree at Harvard 
in 1907 and for two years was Professor 
of Biology at Marietta College. When 
Dr. C. B. Davenport beeame director ot 
the station for Experimental Evolution 
at Cold Spring Harbor, the work of Dr 
Banta fitted so 
that he invited him to become a member 
of the staff and built for him the arti 
the building, 


Cave, 


well into his program 


main 
Dr. 


under 
this 


ficial eave 


Working in Banta at 


tempted through generations of breeding 


to produce inheritable adaptations in 
forms usually living in the light. He 
He finally 
the 
permanent 


used crustaceans especially, 
that within 
experiment 


became convinced con- 
ditions of his 
transformation of the organisms would 
not oceur. 

He was led thus to study variation and 
inheritance in Crustacea and selected the 
small, rapidly-breeding Cladocera as ma 
terial. Their parthenogenetic reproduc 
tion made it possible to establish clones 
and thus to investigate the variation 
within a genetically uniform stock. In 
a relatively short time many generations 
with large numbers of individuals could 
be examined. Publication #305 (1921 
of the Carnegie Institution contains the 
results of his attempts at selection within 
clones on the basis of a single physio 
logical character His 
results he interpreted in terms of muta 


reaction to light. 


tions. 

His work with the Cladocera led him 
to an investigation of the role of environ- 
mental factors in the control of the repro 
ductive processes. By control of such 
factors he was able to induce the produe 
tion of males and of sexual reproduction 
in parthenogenetic lines. Many vears of 
work on this and other related subjeets 
monograph 


were summarized in_ his 
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e513 


and 


Publication 
summarize 


Institution 
195 These books 
inal the many papers that were the 
product of his life of research. 

He came to Brown University in 1929 
ting professor to take charge of my 
ourses In Experimental Biology during 
my leave of absence. On my return he 
made a permanent member of the 
and from then to his retirement 
aught courses in Experimental Evolu- 
tion and in the Biology of Sex to enthusi- 
astic classes of advaneed students. Dur- 
ing these vears he had many graduate 


is VIS 


Was 


stall 


students who worked for the most part 
n problems connected with his research 
n the Cladocera. His students and col- 
eagues found him always interested in 
them, and never too busy to discuss their 
vroblems with them. 

On his retirement, he planned to con- 
tinue his research on the Dauermodifica- 
effects’ ’—effects 


generations 


ton or 
that endure over 
after the causative faetor has ceased to 
His preliminary observations 


** carry-over 
several 


yperate. 


on this had been discussed in his mono 
graph. He had obtained a 
funds to carry on the work and was opti- 
mistically settling down in new quarters 
siology Annex to many vears ot 
untor 


erant of 


in our 
concentrated work. It 
tunate that his plans were not realized. 
unfinished 


is indeed 
The loss to selenee in such 
projects is irreparable, for the momen- 
tum and insight that with 
vears of familiarity and experience with 
the material and problems may never 


comes lone 


come again, 

His death was wholly unexpected by 
He seemed in full vigor of 
Throughout the war he had eon 
outstandine 


all of us. 
health. 
ducted a 
victory garden along with the rest of the 


successful and 
faculty gardeners on the periphery of 
We were look- 
ing forward with pleasure to having his 
kindly influence in our academic famil) 
With deep regret we 


the college baseball field. 


for vears to come. 
record his passing. 
J. WALTER WILSON 


BROWN UNIVERSITY 








COMMENTS AND CRITICISMS 


On Grant’s Fish Story 


I have been following the explanations put 


forward by writers as to what caused the for 


mation of the Carolina 
The latest article, appearing in THE ScIiEN 
TIFIC MONTHLY for December 1945, by Chapman 


Says. 


Grant, ‘‘A Biological Explanation of the Caro 
lina Bays,’’ in my opinion, fails to explain the 
formation of these flat, sandy basins, which 
would attract spawning fish. 

To me there would seem to be a simple cause 
of these silted areas and I am quoting from the 
above article to prove my point. According to 
page 444: ‘*The shallows received 
runoff and addition it 
numerous artesian springs welling up through 


These springs 


Grant on 


some surface in has 
holes in the impervious layer. 
were of various sizes, but were not necessarily 
large.’’ 

If there are numerous springs in this area it 
is reasonable to suppose that in the last great ice 
age they were both large and active and, be 
cause of land slippage, they would well up and 
Henee, the 
depressions filled with sand that are so numerous 


Tidal current constant in direction 


change position from time to time. 


in this area. 
would account for the shapes; drainage of the 
area would also help. The irregular bays are 
to be expected where harder strata is met with 
which would resist the scouring action of the 
springs. 

Anyone who will examine areas where even 
the smallest spring occurs in a flat, porous ex 
panse will see bays formed by these springs 
similar in many respects to the Carolina Bays. 
KENNETH C, ALEXANDER. 

I had thought that I was the only contributor 
the MoNnTHLY who told big fish tales, but 


Mr. Chapman Grant has left me at the post. 1 


to 
know a good deal about fish behavior, particu 
larly the breeding and nesting habits, but his ex- 
planation of the Carolina Bays is a new thing 
to me. Tf suspeet that Professor Johnson, who 
before his death was for many years at Colum 
bia University, has been making rapid revolu 
tions in his grave at this explanation. There 
must be hundreds, if not thousands, of ‘‘bays’’ 


in the eastern part of North and South Carolina 


and probably in the northeastern part of 
Georgia. To make all those ‘‘bays,’’ the fishes 
must certainly have worked overtime—Satur- 


days, Sundays, and nights—to do this job. 
I spent ten summers at the Fisheries Labora 
at Beaufort, N. C., 


sounds round about. 1] 


and seined all over the 
the 


tory 


know fishes of the 


504 


found 


region pretty well, but I 
them Mr. Grant sugges 


back from the sounds in the fresh-wat 


never 
behaving as 
[ also spent four summers at the Carneg 


tution Laboratory, Dry Tortugas, F 
there the 
inlets in the coral islands, but I have ney 
anything like this explanation of Gra 


have I found anything in the literature, : 


watched fishes in shallow } 


been a fish 


Kk. W. 


I have bibliographer fo: 


years. GUDGER. 

As a newly elected member of the A. 
was badly jolted to read in your Decemb 
issue ‘fA Biological Explanation of the 
lina Bays’’ by Chapman Grant. Certai: 
article which shows such a 
geological processes and such a studied dis: 
of biological data should not be publis! 
THE SCIENTIFIC MONTHLY on a subject 
is essentially geological. It simply excite 
cule for the publication and lowers the sta 
of the AAAS as a serious scientifie body. 

It is quite true that the origin of the Ca 


says has not been satisfactorily explained 


the theories advanced to date by Johnson, 
However, the geologists 
heretofore 


ton, and others. 


other scientists who have atta 


the problem have given earnest scientifi 
sideration to all 
at the time of the development of the ‘* 


the conditions which obi 


and have drawn their conelusions with du 
gard to these conditions. 


lation of facet 


secant knowledg 


Thereby, an acew 
and scientific deduction has b 


built up which may well assist in a final solut 


of the problem. To this accumulation, Gr 


bavs 


fantastic statement adds nothing but a cont 


ing cloud of irrational conclusions which 
given an aura of authenticity by appearing 


the word 


publication which contains 
tific’’ in its title: 

It is my opinion that the technical public 
of a society which purports to advance the 
of science, should take every precaution to 
lish only those papers which a qualified g 
of men have selected to carry out the pury 
of the society.-JOHN L. FERGUSON. 

Perhaps our readers should be remu 
that we rarely publish new and unte 
hypotheses. Major Grant’s fish story se 
to us to be such a tour de foree of the in 
nation that So 
knuckles have been rapped again. Ow 
ture experiments in the SM will be ma 


ED. 


we could not resist it. 


other directions. 








COMMENTS AND CRITICISMS 


Humanism 
letter 
‘*The Social Significance of Jewish 


very interesting (SM, January 

Intermarriage’’ George Wolff advo 
merging of the Jews with the peoples 
ym they live by means of biologie union, 
nied by a ‘‘spiritual fusion’’ to be 
about by an ‘‘actual reconciliation and 
of the Old and New Faith.’’ 

the intermarriage part of the program 
etly clear and one which appeals as an 
tly rational approach to the resolving of 
old strains of Jewish-Christian relation 
that part of the program relating to a 
of ‘*the Old and 
It is 


t to see how such a reconciliation can take 


ciliation and reunion’? 
iith’’ seems vague and impractical. 


inless the Jews adopt, or the Christians 
», Jesus, either of which would not be a 
liation but rather a conversion. 

na practical, as well as from a scientific 

nt, another method of attaining the de 
‘spiritual fusion’? would seem far prefer 
\s Wolff remarks, both the Jewish and 
tian religions have the same basie ethical 


and from any objective modern stand 
t must be conceded that the moral content 
igions is the only lasting contribution that 
have made to man’s advancement. How 
mportant the myths, fables, and folklore 
make up the supernaturalist trappings of 
rions and which encrust their ethical ideals 
have seemed in the past, they have now 
d to have any further social value—unless 
urnishing of a livelihood for their profes 
advocates may be so termed. 
is the discarding by both Jews and Chris 
of all supernatural, traditional, and folk 
ements of their faiths, and the uniting of 
identical moral code, recognizing it as the 
man’s social 


il result of progress, and 


ng it from fanciful ideas of a ‘‘divine’’ 
, Would not only ‘‘spiritually fuse’? Jews 
Christians, but would bring the religious 
of both squarely in line with current scien 
would, as scientific hu 
live together har 
myths 


nowledge. They 


ts, then be able to 
islv. Their respective religious 
be relegated to the archives of histor) 
with those of other ancient peoples, in 


of being constantly reiterated by inter 


groups for the purpose, or at least with 


sult, of creating discord and ill will. 
s method of approach would not only solve 
called ‘* Jewish problem,’’? but also thi 
testant problem’’ and the ‘‘Catholie prob 
with great benefit to all concerned. And 
Western world would have enough good 
to adopt this solution, perhaps it would 
is an example for the Near Eastern as well 


as the Oriental peoples similarly to solve the 
‘*Mohammedan problem,’’ the ‘* Hindu 
** Buddhist problem, ’*’ and all the 


’ raised by religions, by which, 


prob 
lem,’’ the 
other ‘* problems’ 
from time immemorial, the peoples of the world 
have been divided, and have been kept divided, 
into antagonistic groups..-HAROLD R. RAPFTON. 


Jest for Fun 
In the publie prints a few weeks ago I noted 
a United Press dispatch, originating from some 
where in New Jersey, that gave me serious pause 
and that I think may be of interest to those of 
also writers of one sort 
‘*The late 


your readers who are 
or another. It read as follows: 
Albert Payson Terhune is continuing his literary 
work beyond the grave, his widow said today 
Already he has dictated three books to her, she 
said.’’ 

This came, you understand, right on the heels 
of the atomic bomb, and being still somewhat 
stunned by that disaster, I was a bit slow, I fear, 
in fully realizing the implications of this second 
calamity. Finally, however, | was impelled to 
address a few lines to Mr. Terhune himself and 
to others of the supernatural brotherhood who 
also may be carrying on empyreal literary activi 


ties and in whom the well-known cacocthes 


seribendi may be threatening to break out in 
new and dangerous ectoplasmie rashes. My 
hope is that the apprehension that the following 
couplets convey may, through vour widely read 


{ 


pages, reach the addressees in time to do some 


gvood: 


Souls of writers dead and gone, 
What Elysium have ye 
When your friends laid you away, 


Weren't you laid away to stay, 


known 


Or, in manner ghostly clever, 

Are you going to write forever? 
Even though we like your stuff, 
Isn’t one lifetime enough? 
Must there be, 
All this otherworldly 


without restriction, 
fiction, 

Or, indeed, what might be worse 
Ultra-cemetery verse? 

Milton, Jonson (Ber 


? 


Shakespeare, 
Are you going to start again 
Goethe, Dickens, Eugene Sue, 
Won’t there be an end of you 
And there’s this predicament 
Where shall royalties be sent 


To avoid such complications 


) 


Please 
Dead men tell no tales, you know 


seek other occupations; 


\nvhow that once was so. 
Incorporeal authors, han’ts, 


Give us living guys a chance! 





THE SCIENTIFIC MONTHLY 


THE BROWNSTONE TOWER 
April has been 





officially designated 
as the month dur 


ing whieh an at 


to arouse the nation 
to fight cancer with 
all its available re- 
sources of money, 


knowledge, and in- 











telligenee—to fight 
cancer with cold fury and warm eash as no 
disease was ever fought before. Can there 
be any mature person who has not seen a 
relative or friend struck down in his prime 
by eancer? To the agony of the victim is 
added the terrible helpless distress of the one 
who loves him most. The time comes when 
morphine must be used to ease the way to 
the permanent relief of death. But there is 
no relief for the memory of those who sat by 
the bedside—no relief except to fight cancer 
in person or by giving financial support for 
education and research to the American 
Cancer Society. 

In our leading article in this issue Dr. E. 
V. Cowdry has explained the complexity ot 
the cancer problem. It seems unlikely that a 
single specific drug or treatment will be 
found for the group ol diseases ealled eancer. 
But, on the other hand, it seems certain that 
intensive cooperative research on predispos- 


ing factors, early detection of the disease, 


and possible treatments will disclose ways and 


means of arresting cancer supplemental to, 
or replacing, methods now in use. Let no 
one suppose that surgery and X-ray treat 
ments, even when promptly apphed, guar 
antee protection against the spread or re 
crudescence of cancer. Too often they offer 
only hope, to be followed by bitter disap 
pointment. 

The success of cooperative research on 
weapons, particularly the development of the 
atomie bomb, has caused people to believe 
that any complex problem can be solved by 
scientists if a large enough number of them 
are put to work on it and given millions of 


tempt will be made 


dollars of borrowed money, Let 1 
out that complex biological proble: 
as cancer, are likely to be more ree: 
than difficult physical problems beea 
former involve a larger number of { 
some only vaguely recognized and sor 
are extremely difficult to measure. Alt 
large sums of money are necessary for 
research, it is still more important to 
into the work the most talented invest 
available and to steer promising youn 
toward a career in such researeh. 
procedures of the Civil Service Com 
were not designed to discover and rr 
scientific talent and as some good inve 
tors do not thrive in Government. |: 
tories, it would be inadvisable to dé 
entirely on the Government for the pri 
tion of cancer research.  Furthermor 
spending of Government money, exce} 
time of war, is not conducive to a 
of urgency and responsibility for 1 


Therefore, it is highly desirable that a 


part of future cancer research be don 


private institutions by means of funds 


vately contributed. In this way also contrih 


utors will have the satisfaction of pet 
participation in a war against cruel 


premature death. 


Although the American Caneer Societ 


was founded in 1913, it was not until 


vear that any substantial sum was raised 


a nationwide attack on caneer. I’ro 


$4,000,000 contributed in 1945 a | 


amount was appropriated for research 


the first time. In 1946 the Society plan 


raise $12,000,000 of which 60 percent wil 


retained within the eontributine states 


caneer education and improvement ot) 


cal services to cancer patients. A par' 


the remaining 40 percent will finance ; 


tional program of cancer researeh unde 


supervision of a committee of the Natio 
Research Council. Thus a seientifie gen 


staff will tie together the work done in diff 


ent institutions. If the campaign is suc 


ful, no capable investigator or no promis 


lead in research should lack effective finan 


—— F. L. CAMPBI 
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